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HE eee 1 
af which this Mork is a Tranſlation; is not prefixed to | [i 
11 -n6verthele(s, it has been univerſal [attribiated to Mr: =_ 
Macau nn, Profefior of: Medicine a in 77 
* 


Uiiverfty af Paris, and Member o 3 
Bciencts, ho has very juſtly acquired amongſt chem 
diſtingviſhect teputatidn. : Whaever: compares "he Al ant 
doctrines of ithis wget i che works to which his name 
is prefixeds.avith thoſe o thecnreſent Dictinnary, will not 


heſitate td ger Ri aſent ta the gentral dpinidn concerning 
 therauthor>r 1 oc 12129. Nun ni bayuboring N20 i . 


The Werk its not o Mr. Macobun: I con- 


ssen e d af chemical hiſtory, 
and opta na, and! Gen daſctip the r 
inſttrurbens cf! ae uni operations::are 


waland' full: ax 1e afar as dhe preſence: rftare of 
33 Thiel author bar fabelies - 
ed his work of very anne utility, as well as curioſity, 


"Fs the applications which ” has made of Chemiſtry to 1 


/ 
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Natural Hiſtory, Medicine, Pharmacy, Metallurgy, and all 
the numerous arts and trades, the operations of which de- 
pend on chemical principles. In this comprehenſive 
plan is included whatever relates to Chemiſtry ; and I believe 
we may juſtly affirm that this Dictionary contains more” 
chemical knowledge than any one book extant. 

Some perſons may perhaps diſapprove of treating Che- 
miſtry in an alphabetical order. The Author himſelf lay 
in an Advertiſement prefixed to his Work, are 
<«« ſtanding the opinion of ſome learned perſons who adviſed 
„him to compile a Chemical Dictionary, he had been 
< doubtful of the propriety of that diſpoſition but that, 
c upon farther dhe, 1t appeared to him leſs excep- 


4 /< tionable, and even. to be attended with ſome peculiar 
s advan Ir 


We mult acknowled ge that the form of Dictionary is is a 


very imperfe& one for teaching a ſcience, or © knowl 


<« of the relations of certain things to each other.” But 
the Chemiſtry which is now known is ſcarcely entitled to the 
name of ſcience, ſo defined. It is at preſent little more than 

a collection of facts, the cauſes of which, and their rela- 
tions to each other are ſo imperſectly underſtood, that 
it is not yet capable either of the ſynthetic or analytic modes 
of explanation. Among the advantages attending an alpha- 
betical diſpoſition, the Author mentions that many articles 


haue been inſerted in the Dictionary, which could not have 


_ introduced in any other method. Hence we” 

ertainly infer, that the connexion of theſe with the other 
parts of e 23 e ſtry was not perceptible, and conſequently 
le 2 a more ſyſtematical arrange- 
knowledge, no kind of book ſeems 


a In W 3 


to be more deſirable than 2 with references to 
5 Oo, a wh the un - 
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are treated ſeparately, and ſo diſpoſed, that any article con- 
cerning which information may be wanted; may be eaſily / 
found, and in which every thing relating to Chemiſtry may 
be inſerted. 

When our knowledge ſhall be greatly extended, a more 
perfect arrangement may be admitted. And now, ſince 
Chemiſtry is delivered from the obſcure jargon of alchemiſts, 
and from the narrow limits of one profellon, namely, the 
medical, from which it has received much of its advance 
ment; Kine it is now — — as one of the moſt 
important branches of — hiloſophy; fince it has be- 
come a more ge — 2 has lately been 
ſucceſsfully cultivated N ole but eſpecially ahead, by 
perſons who employ the advantages attending rank, opu- 
lence, leiſure, and philoſophical minds, to the acquiſition 
of knowledge, and improvement of uſeful arts; we may 
hope, that the number of chemical facts may be daily 
encreaſed; that thoſe diſcovered may be farther aſcertained. 
and illuſtrated ; and that ſome perfon. of. eminently perſpi- 
euous genius may unfold the laws and cauſes of chemical. 
combination and, analyſis, collect and methodize the ſcat- 
tered facts, and. form the ſeveral parts of Chemiſtry into one 
regular, connected ſcience.. 

We have already mentioned the merits of the original 
Dictionary of which this Work is a Tranſlation. But in a. 
ſubject perhaps too extenſwe for the labors of one man, 
many articles ave been omitted, which ought to have been 
placed in.a work that has ſo ample a. title as. the preſent ;. 
and a few errors have been committed;. moſt of 9 
proceeded from the Author not having been acquainted with. 
ſome very late diſcoveries, eſpecially thoſe important ones 


cagcerning fixable air, made by Dr. Biacx, =. We 
Chemiſtry: 


5 e 
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Chemiſtry - in tlie {Univerſity of Edinburgh, by Dr. Mac- 
unlbp, mad by the Honorable Mr. CAA NDISII. 
The Tranſlator, indubed by conſideration of the ariliry 
of the plan, and of the merits of the execution of the 
briginal Dictionary, und; by: the hopes of rendering the 
work more comipleat and leſs: exceptionable than it is in 
the French language, by ſupplying ſome of the defects, 
and correcting tlie errors above-mentioned,” publiſhes the 
preſent Tranſlation with Notes and Additions: 
With theſe intentions he has added conſiderably to — 
< the articles in this Dictionary, and has' inſerted many 


: new artivles, He conſidered that a Dictionary of Che- 


miſtry ought to contain hiſtories of the chemical properties 
of all ſubſtances ſo far as they have been diſcovered: there- 
fore to the general properties of animals, vegetables, and 
minerals, and of a few of the more important ſpecies of theſe, 
which are treated in the original Dictionary, he has added 
hiſtories of the chemical analyſis of many plants and of 
ſome animals, ſuppoſing that theſe analyſes might lead to a 
knowledge of medicinal or other qualities, and to proper 
— | employing theſe ſubſtances; and alſo hiſtories of 
the chemical properties of all the ſeveral ſpecies of mines 
rals, ſo far as they are known to Him by the works of 

Porr, WaiLERUs, CronsTEDT;, Vocer, Linnizus, Bone, 
Hexckrsi, LIAN, and other authors, or by his own expe- 
rience} The inſertion eſpecially of the chemical hiftories of 
minerals ſeemed to be neceſſary to the underſtanding of that 
branch of Natural Hiſtorywhich treats of theſe ſubſtances, 
becauſe the moſt intelligent iſts that by exa- 
mination chiefly f chemical properties, and not of external 
forms, us Enixevs /· nd others have unſucceſsfully attempted, 
minerals ought - tod be idiflingaithed into chiſkes/orders, 


genera; and ſpecies. a 


He 


- 


. 
1d 4. 
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He has particularly attended to the application ofoCbe- 
miſtry to . arts; and he thinks that ſome circum- 
ſt:.nces have. enabled him to ſpeak with knowledge on ſeveral 
of theſe ſubjects. Much more might bave been added if 
he had not feared the too great encreaſe of che hook, and 
that aſſertions are by a name witze e. Uttle 
authority. 1 11. 

A knowledge of the forrgs of 2 —— bling 
eſſentially —— and not being œpahle f being well 
communicated merely 3 — have ſupplied the 
defect of the original Dictionary in tuit pen by. add- 

ing Plates to this Tranſlation. 

Thus we have endeavoured to render his Manne more 
extenſively uſeful, and leſs exce aw it ia iin the 
original language. If we have attained our purpoſe, we 
hope it will be conſidered as a work, from which Students 
of Chemiſtry may be taught the ſeveral parts of this uſeful 
and extenſive branch of philoſophy ; Naturaliſts may learn 
the properties of thoſe ſubſtances which they are ſo curious 
to diſcover and to diſtinguilh ; Students of Medicine and of 
Pharmacy may acquire a kndwledge of the analyſis and of 
the compoſition of r and of the chemical pro- 
perties of animal matters, from which they may draw in- 


ferences relating to ane to medicinal qualities, 


»The Tranſlator purpoſes, if his attempts ſhould be well received, to 22 


lik occaſionally Supplements, in which the farther im 2 — which may 


be made in Chemiſtry ſhall be related, articles omitted ſhall be inſerted, and 


errors which the Author or Tranſlator may have committed, ſhall-be corrected. 


Advantages may even be derived from the concealment of his name. An 
anonymous Author is not induced by love of conſideration to invent new * 
theories, for the eſtabliſhment of which, facts, and experiments are too often 
CE nh z nor is he, from a falſe pride prevented from renouncing his 
78 iſance which may be offered (by ſending to the Publiſher) to 

dieß de 2» 9 or omitted articles, and to correct faults, ſhall be — 


nowledged. 
e eg ee, . 
avs / . . 4-4 D.c N 292 
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and to the proper modes of application. of ſubſtances to the- 
cure of diſeaſes; from which Metallurgiſts, Eſſayers, 
Refiners of Metals, Gilders, Dyers, Manufacturers of Wines, 
Spirits, Salt, Soap, Pot-aſh, Materials for Painting and- 
Enamelling, Glaſs, Pottery, Porcelain, Perſons employed in 
the Arts called Economical, and in numberleſs others depen- 
dent on Chemiſtry, may learn the principles upon which 
their ſeveral operations. depend, and be thereby enabled to. 
improve and extend them; and laſtly, from which, as 
from a Repoſitory of Chemical Knowledge, Philoſophical 
Chemiſts may collect the facts and opinions already pub- 
liſhed, and thence may be aſſiſted to conduct their experi- 
ments, and to form their reaſonings for the farther ad- 


vancement of Chemiſtry. 


ADVERTISEMENT. 


M74 NY good Treatiſes have been publiſhed on Chemifory, fuce that ſcience 

has been cultivated as a fundamental and eſſential part of Natural 
Philoſophy. But none of theſe publications have the form of a Dictionary. 
Such a work, however, has been thought ſo defirable by ſome men of learning 
and tafle for Chemical fludies, that they bave adviſed me to undertake it. 
I confeſs that at firſt I did net much approve of their propoſal, as I thought 
that the connexion and mutual dependance of the parts of Chemiſtry, rendered 
this ſcience incapable of being treated with propriety in an alphabetical order, 
But on further conſideration, and as I advanced in the execution of the æorł. 
1 perceived that the form of d Dictionary was leſs imperfect, and even much 
more advuntagecus, than it ſeems to ſome men of learning. 


The alphabetical arrangement dies indeed ſeem to interrupt and diſconcert 
the regularity of plan and fyſtem, with which a ſcience ought to be treated. 
But this fault may be remedied (as indeed it is in this work, and in other 
good Dittionanies of Sciences already publiſhed) by references to correſponding 
articles ; an the connexion may, by this means, be reſtored. Beſides, this 
apparent want of order allows the readers to form ſuch plans to themſehves as 


they may judge proper i and they may poſſibly make à better choice than the 
* 


2 attends the treating of @ ſcience in . 
order. Names of a great number of things occur under their reſpective 
initial letters; which would be omitted, in any other method : and thus the 


ſcience is rendered in many refpefts more compleat and extenfroe. 


T have only to add, that the readers of this work will eafily perceive, that 
it is not a mere vocabulary, or dictionary of definitions ; but rather .a number 
of Sſſertations, generally full and extenfroe, on all the important object of 
OO written: n to accompliſh all thoſe intentions propoſed 
in the title nage. 
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A 
PRELIMINARY DISCOURSE 
ORIGIN AND PROGRESS 


CC +8 M 1 8 2.0 006 


A 8 the Hiſtory of any Science ought to relate the labours, the diſco» 
veries, and the errors of the cultivators of that Science ; and to ſhew 
the obſtacles which they have been obliged to ſurmount, and the miſtaken 
s into which they have ſometimes been miſled ; it cannot therefore 
il of being very uſeful to perſons engaged in the ſame purſuits. This 
conſideration has induced us to give the following abridged Hiſtory of 

miſtry. But that we may not repeat what ſome excellent authors 
have already copiouſly and rr. we ſhall here treat no 
r ry of Chemiſts, than as it tends 
to illuſtrate the iſtory of Chemiſtry, Our intention is, to ſhew 
the ſeveral ſtates in which this Science has appeared; the revolutions it 
has undergone, and the circumſtances which have favoured or retarded its 
progreſs ; in a word, we mean to diſplay a ſummary picture or repre- 
ſentation of Chemiſtry in different periods, from its origin to the preſent 
time. 

Moſt authors who have written Hiſtories of Chemiſtry, have deduced 
its origin from the higheſt antiquity. They extend their reſearches into 
the firſt ages of the world, and pretend to diſcover ante-diluvian chemiſts. 
But, like all the hiſtorians who have attempted to penetrate through the 


obſcurity of theſe remote ages, they have found nothing but fable, prodigy, 


and uncertainty. 
We do not now live in thoſe of credulity, when it. could be with 
vity maintained, and ſupported by the authority of a books, 
that angels and demons, ſmitten with love of women, diſcloted to them 


the ſublimeſt parts of Sciences, MN ne... 
2 | 
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that the book containing theſe ſecrets was called Kema ; from which 
Chemiſtry derived its name; beſides a thouſand other reveries of the fame 
kind with the preceding, which are not worthy to be mentioned. (a) all 
that can be truly and reaſonably fad on this ſubject, is, that the invention 


of ſeveral arts which depend on *Chemiſtry, and are moſt neceſſary to 


men, is of the moſt remote antiquicy. The Sacred Scriptures men- 
tion that Tubal-cain, who lived before the Flood, made inſtruments of 
copper, and of iron. This Tubal-cain is believed to be the fame perſon 
whom the heathen mythology afterwards admitted amongſt the gods by the 
name of Vulcan. | 

Theſe hiſtorical traces have made Tubal. cain be generally confidered 
as the firſt chemiſt : a title, which ought to be granted to him with reſpect 
to that kind of; Chemiſtry only which he practiſed, not as a ſcience, but 
as an art, or a trade. . 2 82 Wy ; . 

No doubts will remain on this pont, if we reflect on the bdture and 
progreſs of the human mind. For, what we call Science is the ſtud 
and knowledge of the relations which ſubſiſt betwixt certain facts, whic 
neceſſarily muſt be ſuppoſed to have been previouſly diſcovered. But 
the diſcovery of theſe facts mult have been effected merely by tht *defite 
of gratifying the ſenſes. Far the moſt active and penettating mind col! 
have An little, in compariſon with the internal Perception 2 
craving want, which muſt be obeyed. If it had not been for the 
plealing and painful impreſſions excited in us by ſurrounding objects, 
we ſhould * have remained ignorant of theit "moſt, common *proper- 
ties. Chance at firſt diſcovered ſome of theſe ptopelties; and e Ave, 
from which ariſes an dune more clear: ſighted thin veaſon Itfeff, ap- 


arts by a natural effort, very different from that 1 r Tning, 


ſeveral ſucceeding apes for its formation #nd'"perfec on: Me may then 
conclude that the patriarch Tubal. cain did no bettet deſerve the name of 
Chemiſt, than our derne and blackſmiths. This concluſion is confotm- 
able with the text of Scripture, where he is called only, mallrator and 
Jaber; which is to ſay, that he was no more than a mere artiſt, as all 
chole primeval men were, who acquired, moje knowledge chan their con- 
e 227 noun i tec YEE 0211 (98H 30015! 2. * 


(e) The author of A Courſe of Chemiſtry, much wit as juſtice theſe abfürdities, im hn 
who follows the principles Gf Newton and hiſlorical diſcourſe prefixed to (his wWörk; 
— 2 wo iſt 5 aur wiiters who where the elegance of the ſlile is, . 
have. conmuacred t is ende. a Manye {the ent which this learned aut 
truly ph loſaphical, © bks ridiculed ' with af Ys 610 to bis ſubject. ¶ Net of the Author! 
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The idea which we here give of the original inventors of arts cught 
not to dimigih the glory: due to them. For, as the human underſtznd- 
ing was then in its infancy, and as the Sciences did not yet exiſt, theſe 
inventors did all which they could poſſibly do. Although they were ſimple 
and rude workmen, yet they ought to be regarded as the greateſt geniuſes 
of their age. For the ſtrength and extent of the underitanding of men 
are leſs. the work of nature than of the time and of the country where 
chance has placed them. If Stab had lived before the Deluge, all the 
effort of that genius which unfolded the myſteries of nature by means 
of the moſt ſublime Chemiſtry, would probably have been reduced to 
invent the method of forging an ax; and alſo the great Newton, who 
could meaſute the univerſe, and calculate infinites, might perhaps he 
exhauſted the whole force of his mind in reckoning ſo far as the number 
ten, if he had been born among thoſe American nations whoſe beſt atith- 
meticians cannot exceed three. Let me therefore repeat it; the firſt perſon 
who forged iron, or caſt braſs, altho' Jeſs expert than our meaneſt artiſts, 
was notwithſtanding a great man, and no leſs deſerving our elogiums 

than the: moſt ſkilfal and profound Chemiſt. 
It has, happened to Chemiltry, as to the other arts. Before the inven- 
tion of letters, an apprentice could only practiſe what he had learnt from 
his maſter by oral tradition; and he in the ſame manner tranſmitted his know- 
ledge'to his ſucceſſor, like our preſent workmen, who write nothing, al- 
though the art of writing has been ſo long known. This moſt excellent 
art of writing was, like moſt others, diſcovered by the ancient Egyptians:; 
and to this happy era may be truly referred the increafe of human know- 
ledge, and the birth of Science. Then, a real diſtinction appeared betwixt 
philoſophers and artiſts. The latter proceeded in an uniform courſe, and. 
.confined themſelves to practice; whereas the former carefully collected 
all the knowledge which could extend or adorn the human mind, made 
it the object of their reſearches, encreaſed it by meditation and reaſoning, 
reduced it by writing into order, communicated. it to each other, and, in 
a word, laid the foundation of philoſophy. Theſe illuſtrious men were 
the ' prieſts and the kings of a people who had wiſdom enough to reſpect, 

and were therefore worthy to be governed by, ſuch maſters. BYE.» 
. . (Amongſt theſe royal philoſophers, Siphoas is conſidered by Chemiſts 
as the founder of their Science. He lived, as it is believed, more than 
1900 years before the Chriſtian era. The Greeks, who received the 
Sciences. from the Egyptians, knew him by the name of Hermes, or 
Aſercurius Trifmegiſhus: So numerous is the. liſt recorded by Clemens 
* Alexanttfinug. of this ancient philoſopher's works, (none of which remain) 
that, in his time, conſiderable progreſs muſt have been made in the 

-$ciences. Yet among all that liſt not one treatiſe is profeſſedly written 
on Chemiſtry, although we find ſome on every other Science, ex- 
| l a 2 5 cepting 
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cepting that one, which has received from him the name of ' Hermetic 
Phil In the library at Leyden ſome Arabian manuſcripts ſaid to 
have been written by Hermes are more directly on the ſubject of Chemiſtry. 
Such, for inſtance, is that manuſcript concerning poiſons and antidotes, and 
another concerning precious ſtones. But theſe compoſitions are juſtly con- 
ſidered as ſpurious, and leſs ancient (5). Probably, therefore, all the 
Chemiſtry known in the time of Hermes confiſted of detached pieces of 
knowledge, the relations of which were undiſcovered, and which there- 
fore could not form a Science; although, at that time, Aſtronomy, 
Ethics, and ſome other Sciences had made conſiderable progreſs, as is, 
evinced by the enumeration of the books of Hermes. We ſhall be leis 
ſurprized at this obſervation, when we conſider that ſome of the moſt 
important phenomena of Chemiſtry are very little obvious to our ſenſes; 
Hidden as they are by nature under a veil, like the ſprings of ſome precious 
machine, they are diſcoverable by thoſe only who know to ſearch for 
them, and by eyes exerciſed in that ſearch. If ſome of theſe ſingular 
and remarkable phenomena have been ever diſcovered by accident, they 
could only appear to theſe early philoſophers as detached facts, the appli- 
cation an alle of which could not be perceived, becauſe many other facts, 
eſſentially related to thoſe diſcovered, were unknown. n are 
Theſe firſt Chemiſts, therefore, had no other reſource than to collect the 
phenomena which came within their knowledge. Theſe they might 
reproduce at pleaſure, either for uſe, or to excite the aſtoniſhment of 
ignorant. 0 8 | ; 
© Such, without doubt, was the Chemiſtry of the firſt inventors of the 
Sciences; and ſuch was the Chemiſtry which was taught to Moſes, 
« jnſtructed, as the Scriptures ſay, .in the wiſdom: of the Egyptians ;” 
and which was afterwards taught to Democrituts, who went to on 
purpoſe to learn the Sciences at their place of origin. Both of theſe have 


% Too ihuſtrious Egyptians of the name have been written under the name of Hermes. 
of 


are recorded by ancient. authors, But all theſe are not to be attributed to him. 
The elder, who is ſuppoſed to be the ſame For, Ir a cuſtom pre- 
as Mizraim, the grandſon of Noah, the vailed of infcribing all books of Science 
| Hermes: of the Greeks, and the Mercury of with the name of Hermes. Some df theſe 
the Romans, is conſideted as the founder of are preſerved 1 21 libraries ; and a book, 
the Sciences. And the younger Hermes, ſur- entitled, The Works wes pub - 
named Triſmegi/lus, who lived a thouſand liſhed at Venice, in Greek and Latin, 1531, 
ears afterwards, reſtored the Sciences, after and at Cologne, 1620, with notes 
they had fallen into oblivion in conſequence Annibal R - Some authors-deny the 
of 2 great inundation of the Nile. Of exiſtence of Hermes, and maintain that his 


his 
numerous works none remains, excepting hiſtory is 1 gorical. &. Rs Hifture 
- perhaps the Smaragdine Table, No 1 Cri de la Philoſephie, . N Livre J. 
than thirty-ſix thouſand books are ſaid to ch. 6. 


been 
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been numbered among Chemiſts: the former, becauſe he diſſolved 
the golden oalf, and rendered it potable by tae Iſraelites: the latter, 
from the teſtimony of many ancient authors, and particularly of Pliny 
the Naturaliſt, who aſcribes to Democritus a knowledge alſo of the magic 
arts- ()) | p 
5 ret we have advanced but little in the Hiſtory of Chemiſtry, we 
cannot proceed without mentioning a fingular madneſs which poſſeſſed 
Chemiſts. It was a kind of epidemic malady, the ſymptoms of which 
ſhewed to what excels of folly the human mind could proceed, when 
influenced by a ſtrong prepoſſeſſion. It excited chemiſts to ſurpriſing 
efforts, by which admirable diſcoveries were made; but it nevertheleis 
impeded the adyancement of Chemiſtry, Finally, the time when this 
malady began to be cured, which was not ſooner than the laſt century, is 
the true era of the revival of this Science, and of its progreſs to perfection. 
It is evident, that I mean the paſſion for making gold. From the time 
that this metal has become, by general convention, the repreſentative of 
the value of all commodities, it has kindled a freſh fire in the furnaces 
of Chemiſts. It appeared natural enough, that men ſkilled in the pro- 
ies of metals, and accuſtomed to ſee. them take a thouſand various 


forms, ſhould endeavor to uce the moſt beautiful and the moſt pre- 
cious of all theſe metals. wonders which they every day ſaw ariſe 


1 it ſo engroſſed their attention, that they 
perfeclion of Chemiſtry, wh in reality was only the ſolution. of one 


labors, The defire of gain became their motive of action: they were 
gloſe and myſterious: in a word, they had the character of tradeſmen; and 
if they had ſucceeded, they would haye been mere makers of gold, inſtead 
of being intelligent and ſkilful Chemiſts. But, unfortunately for them, 
deri ROO AIMS! ERAS: 7, nne 34380) TY EY; 7. 44 2 
le) Of all che G velled i chemical. operations; an ; 
f wo acquire L wee the arts of ſoſtening e oft 
mitating precious ſtones. Ol. 
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the trade at Which they labored exiſted only in theirimapinationss Thü 


circumſtance, however, by which: they wore: 'doprived: of a. conftahtgaing 


diſtinguiſhed them from other artiſts, and rendered their ſituation: fome- 
what iſimilar to men of ſcience: They therefore availed themſelves of this 
ſimilarity, and arrogated the titles of Philoſophers and of Chemiſts, in 
Preference to all others; as is expreſſed by the Arabie particle a/, which 
they added to the name of their ſcience; hence the words ane, nd 


Alchemiſt, ſignifying The Chemiſtry, and The Chemiſt, | ' 


Theſe men were therefore an intermediate ſpecies betwixt philoſop hers 
andartiſts. They had the. name of the former, the character of the latter, 
and were indeed neither the one nor the other. In order to ſupport their 


reputation, they wrote books, like the philoſophers, on their pretended 


ſcience: but as character is never to be effaced, they wrote theſe hoeks {> 
obſcurely and unintelligibly, that they gave no more inſtructlon concerns 
their art than if they had not written. Several of them ſeem ſenſible of the 


_ reproich to which they are juſtly ſubject in this reſpect, and endeavor to 


excite attention by declaring at the beginnidg of their books, that they 
mean to ſpeak clearly and plainly; which, however; they take late det to 
do. It is ſomething ſingular to ſee them, after having formally promiſed 
to reveal the moſt hidden ſecrets, e er more bbfourely than 
any of their predeceſſors. | nen tf! 13. 2300) 
We miy eafily judge what confideratipe e theſe people were heldih,'who 
did nothing, and og nothing? hence their hiſtory is as obſture and 
confiiſed as their writings. We do not even know the true names of moſt 


of them, the time when they lived; or whether the books attributed 4 


them be genuine or ee In a word, pot Ah "thing Aman them 
is „ . = POCTERSTYT; dts 
We ſhall not then enter into gay detail ahout Symoflus;*Z gu, Huus, 
N forfenut, Calid, © AHrnbldus de Villa Nya, Raymond Lully, Alanis Lillius, 
Jobannes Meunius, and numberleſs writers or pretended philoſophers; the 
eumeratiom of whoſe names would be tedious: but weiſhall haſten over 
this hide age of Chemiſtry, which is the moſt obſcurs and the müſt hu- 


_ *Hilliativg part of its hiftory. Thoſe Who are deſirous of knowing what is 


related concerning the Chen of theſe times, true or falſeſumay en. 
kult che worte of Bortichius, and the Tiffem ef the- armer hunter 
, the Abdi Langlet de Freſno yr 

We — content ourſelves with rg that in this crowd of alche- 
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in whoſe, writings ſomething may be decyphered concerning acid ſpirits, 
antimony, and perhaps other ſubſtances. - 

. Theſe valuable hints, which lie ſmothered under a heap of riddles, are 
ſufficient to make» us, regret, that theſe laborious ſearchers into the philo- 
ſopher's ſtane have neglected to inform us of other pieces of knowledge, 
becauſe they were not immediately related to their object of enquiry. 
The, moſt eſſential ſervice Which they could have rendered to Chemiſtry 
was, to relate their unſucceſsful, experiments. as clearly, as they have 
ohſcutely related thoſe: which they. pretend to have been ſucceſsful. 

Such was the ſtate of Chemiſtry, or rather of Alchemy, till the ſixteenth 
century. At that period, a famous Alchemiſt, called Paracelſus, a man of 
ques parts, extravagant, and: impetuous, added a ne ipecies of .folly,to 

e ſollies of his predeceſſors. Being the fon of a; phyſician, and himſelf 
bee he imagined, that by Alchemy ag univerſal medicine might 

be, diſcovered. While he was hqaſting, that he poſſeſſed the ſecret of 
prolonging his life to.the age of Methulalem, he died at the age of only 
forty- eight years. Before him indeed Raymond Lully, and other Alche- 
miſts," bad dreamed of anunivgrialmedicine'; but this ſamous chimera 
owed its, credit chiefly to the gageineſa andiconfidence of Pacaceliuss  . - 
This moon, abſugd as ät was, e wany partiſans, and gave double 
farce to the madneſs of Alchemiſts; ſo apt are men to believe what they - 
wish t che. true] Our philoſophers, without laying aſide their former 
inquiries ſinto the tranſmutation of metals, and the making, of gold, vied 
With cadh other in gagerneß to diſcover the uniyetſal remedy ; and per- 
themieves-that-theſe ſevgral miracles might bo effected by Oon⁰ 
pigal pes. Many of them boaſted that their attempts had fue» 
ceeded, and ſtiled themlelves Adtts. Their books were now filled with 
receipts. fer; amakitg potable : gold, elixirs of life, panaceas, or univetial 
remedies; but were written in their _ that is to fay, amal 
language. 243401 on unter) An „ lin ts | 
1 Many accumulated. extravagancies/ hed cjendawd: Chemiſtogy a pre- | 
tended cience, t. asl. F antenelle ingeniouſly tays, 6 littſe —— m_ 
te ſo diluted ina large quantity of-falthogd, that it became inviũble and 
A inſeparable. To. the few: known properties of ſubſtances their ĩmagi - | | 
1% nations added others more dazzling. -- Metals were; ſuppoſes. to ſym- | 
10 pathiſe with planets, and with the principal parts of the human body | 
« analkabelty.or modſtruum, which had nevet᷑ been ſeen, was dupp.bled | 
tobe capable af diſſolyiag all ſublizncess; the gteateit abſuttiities were | | 
tn tevetenced, becauſe they were enveloped; in myſterious darkacks, 8 
vhich they were entrenched againſt the attacks of reaſon.” N | 
The notion of an univerſal remedy, although the moſt fooliſh ihn had 33 9 
enteted the heads of Alchemiſts, was howeves thencνi TS" | 
ment of rational Chemiſtry on the ruins of Alchemy, 8 
The | 
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The fiery, and enterpriſing, — had ventured N [off a new 


road in the art of healing. fie declaimed inceſſantly 1 
pharmacy, in which were few or no Chemical . and in a fit of 
madneſs he publickly burnt the writings of the ancient Greek and Arabian 
— * ; vaunting, at the ſame time, that, by his Chemical preparations, 


he could beſtow immortality. His ſucceſs, although inferior to his pro- 


miſes, was however prodigious. He made many ſurpriſing. cites ; and he 
applied, with great advantage, mercurial preparations a the venereal 
diieaſe, which appeared about has tne," hore bafied E- remedies of the 
ordinary pharmacy. 


 -» The real) merit of n elvis bene 64998 


enthuſiaſm and fooliſh vanity with which heb azoned his Kill; excited the 
— of others ſtill more fooliſ n. 24 

Thoſe phyſicians who had — erdtidh/tt rok theſe ether 
took the middle and wiſeſt part. They were perſuaded,” that muc 
dependance was not to be given to the ſayings of a' man who was fooliſh 
enough to deſpiſe the knowledge of all others, and to continually boaſt of 
his own my —— therefore would not, like the mad partiſans'of 
Paracelſub, give — to his extravagant aſſertions. But, on the 
other ſide, *convinced by his -ſhccefsful eures, e 
could furniſh excellent remedies, unknown hefore that tine; and, | 
good citizens, they endeavoured to diſcover thoſe remedies b 
worthy of praiſe, fince their motive was the good of man — ke? 
were, to ſpeak properly y, the inventors of a new'Chemical art, the 
vf which was the preparation of medicines. They wrote what they knew 
concerning their art, becauſe they wers tive ters artiſts; ee den 


clearly, becauſe they were not Alchemiſts. 


Thee wear than "two clafſey"of” . e cc 


other. 
the Referufian mel , Pager, — 
Nh — n Laer, Late and their 


money, — — fooliſh notions of Paraceifus 3 — „ 
| —.— were publiſhed by Crollius, Qyercetanus,' 
— 


Vigani, Tachenius; Le Fevre, Gla net Le Mort. 
Ludovicus, and many others, who applied themſelves to diſcover and 


_ deſcribe new Chemical remedies 


The principal Faculties of Medicine, percciving how it was 
that remedies ſhould always — 
vored to fix and eſtabliſh the proceſſes: . 


PE 1 in which many excellent 
hu TEINS Chemical en which we exerciſed withou 
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literary ſtudy, had, in the days of Paracelſus, arrived to a remarkab'e per- 
fection, by a progreſs, ſlow indeed, but long, and uninterrupted from 
almoſt the beginning of the world. Ores of metals were then advantage- 
ouſly eſſayed and ſmelted. The methods were well known of allaying. 
diſſolving, and refining metals for the purpoſes of goldſmiths and of 
coinage. The compoſition of glaſſes, of factiticus cryſtals, of enamels, and of 
various kinds of earthen ware, was underſtood. The preparation of colors, 
and their application to the purpoſes. of dyeing, were known. Frrmen- 
tations, by which wine, beer, and vinegar, were produced; and dlillations, 
by wich the ſpirituous, volatile, and aromatic parts of plants were pro- 
cured for the compoſition of eſſences and perfumes, were underſtood and 
raiſed : but all theſe arts were exerciſed by people who knew nothing 
ut what related to their own buſineſs; and as they had never been 
deſcribed, ſo they were not all underſtood by any one perſon. All the 
parts of ”— nn did then exiſt, but the Science of Chemiſtry did 
not yet exiſt. | 
appily the taſte for knowledge, which then began to ſucceed the jargon 
and ignorance of the preceding ages, awakened men of a philoſophic mind, 
and made them ſenſible how important it was td acquire and publiſh ſuch 
a number of uſeful facts. They ſurmounted all kinds of obſtacles, in 
orger to diſcover and unravel the operations of workmen, who, though 
not Chemiſts, exerciſed the moſt eſſential parts of Chemiſtry. 
The celebrated Agricola is one of the firſt and beſt authors of this kind. 
rm in a village of Miſnia, a country abounding in mines and metallurgic 
works, he has deſcribed them exactly and copiouſly. He was a phyſician, 
and was cotemporary to Paracelſus, but of a character very different. His 
writings are as clear and inſtructive as thoſe of Paracelſus are obſcure and 
uſeleſs. Lazard, Erker, Schinder, Schlutter (d), Henkel (e), and ſome 
others, have alſo written on metallurgy, and have deſcribed the art of 
eſſaying metals. Antony Neri, Doctor Merret, and the famous Kunkel (. 
who has enriched Chemiſtry with many fine experiments, have deſcribed 
2 fully the arts of making glaſs, enamels, imitations of precious ſtones, 
ſeveral other things. | 
The valuable Chemiſts whom we have mentioned, and even many who 
ſucceeded them, and whom we diſtinguiſh from the Alchemiſts, were not 
however entirely free from the illuſions of Alchemy. So true it is, 


(4) The works of Schlutter have been one of the moſt zealouz and illuſtrious bene - 

tranſlated into French by Helfot, and enriched factors of French Chemiſtry, 
by the obſervations of the Tranſlator, to The works of Neri, Aſerret, and 
whom Chemiſtry has many obligations. Kunkel, are tranſlated into French by Barn 
( A part of Henkes works have been d'Olbach, 
& into French by the Baron r 
1 that 
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that an obſtinate and inveterate malady never diſappears at once, 


without leaving traces behind. Thus, ſince the time of Paracelſus and 


Agricola, we have had many authors, in ſome reſpects rational Chemiſts, 
and in others Alchemiſts. Keyſer, Caſſius, Roeſchius, Orſchal, Sir Kenelm 
Digby, Libavius, Van Helmont, Starkey, Borrichius, are of this number. 
But they have ſufficiently. made compenſation for this fault, by the number 
of intereſting experiments which they have related. 

As in the latter times of the authors above-mentioned, the Alchemical 
phrenzy began to draw near its criſis, it was attacked by many powerful 
antagoniſts, to whom rational Chemiſtry has many obligations ; ſince by 
their writings, they contributed to reſcue that ſcience from an evil which at 
once diſgraced it, and retarded its progreſs. Amongſt theſe authors, are 
moſt diſtinguiſhed the celebrated K:rcher, a Jeſuit, and the learned phyſi- 
clan Conringius, who wrote with much ſucceſs and reputation. 

We are at length arrived at one of the moſt brilliant eras of Chemiſtry : 
I mean the time when its ſeveral parts began to be collected, examined, 
and compared by men of genius ſufficiently extenſive and profound to 
comprehend them all, to diſcover their principles, to obſerve their relations, 
to unite them into one body of rational doctrine, and to lay the true foun- 
dation of Chemiſtry, conũdered as a Science. 

Before the middle of the laſt age, this edifice was not begun to be 
erected, but the materials only had been collected. James Barner, 
phyſician to the king of Poland, was one of the firſt who arranged into 
order the principal Chemical experiments, and added rational explana- 
tions. His work is entitled Philgſaphical 7 All the phenomena 
of this Science are there referred to the ſyſtem of acids and alkalis which 


JTachbenius had eſtabliſhed, but which he had abuſed by extending too far: 


a fault very pardonable, when we conſider how difficult it was for him to 


avoid it, who had diſcovered truths fo general and fo fertile in conſequences 


as are the properties of theſe ſubſtances. 

B:hnius, a Profeſſor at Leipſic, publiſhed alſo a valuable Treatiſe of 
Rational Chemiſtry ; but the reputation of theſe Philoſophical Chemiſts 
has hecn almoſt eclipſed by the famous Becher, principal Phyſician to the 
Electors of Mentz and of Bavaria, This man, whoſe genius equalled his 
knowledge, appears to have ſeen, with a fingle glance, the immenſe 
multitude of chemical phenomena. By reflecting on theſe important 
objects, he invented the beſt and moſt ſatisfactory theory which has been 
ever publiſhed. This theory has had the honor of being adopted and 
commented upon by the greateſt and moſt ſublime of all the Philoſophical 
Chemiſts _ | 


By theſe titles the illuſtrious Stab), principal Phyſician to the late King 


of Pruſflia, deſerves to be diſtinguiſhed, Born, as Becher was, with a 


ſtrong 
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ſtrong paſſion for Chemiſtry, which ſhewed itſelf in his early youth, he 
inherited a genius ſtil] ſuperior to that of Becher,, His imagination was as 
lively, as brilliant, and as active as that of his predeceſſor ; and he had, 
— 2 the ineſtimable advantage of being regulated by that philoſophic 
and temperate wiſdom, which effectually preſerves from enthuſiaſm and 
illuſion. The theory of Becber, which he has adopted almoſt entirely, 
has become, in his writings, of all theories the moſt enligh:ening, and 
the moſt conformable with the phenomena of Chemiſtry. Very different 
from thoſe ſyſtems which are pro..uced by imagination, without truth, and 
which experience deſtroys, the theory of Strabl is the ſureſt guide that we 
can take for our cond :t in Chemical reſearches; and the numerous expe- 
riments which are every day made, far from invalidating it, become new 
proofs for its confirmation. : 

Next to Stab we place the immortal Boerhaave ; though he excelled in 
a different way. This powerful genius, the honor of his country, of his 
profeſſion, and of his age, threw light upon every ſubject which he 
treated. To the view which he took of Chemiſtry we owe the fineſt and 
moſt methodical analyſis of the vegetable kingdom; his admirable Treatiſes 
on Air, on Water, on Earth, and particularly that on Fire, which is an 
aſtoniſhing maſter-piece, ſo complete, that the human underſtanding can 
ſcarcely make any addition to it. | 

Altho' the theories of the great men we have mentioned may contribute 
infinitely to the advancement of Chemiſtry, by explaining the cauſes and 
relations of the phenomena of that Science; we muſt however confeſs that 
they may produce a very contrary effect, if we deliver ourſelves up to them 
with too much confidence, and extend their application beyond their true 
limits. I heories can only be uſeful to far as they ariſe from experiments 
already made, or lead us to new ones; tor reaſoning may be conſidered as 
the eye of a philoſopher ; but experience is his feeling ; and this latter ſenſe 
ought conſtantly to rectify the too frequent errors of the former. If expe- 
riments, undirected by theory, are only a blind feeling; theory without 
experiments is a deceitful and uncertain viſion. Accordingly, the moſt 
important diſcoveries that have been made in Chemiſtry have been owing 
to the joint aſſiſtance of bath. l 

A very convincing proof of this truth appears in the works of the illuſ- 
trious literary ſocieties, whoſe origin may be conſidered as the origin of 
experimental philoſophy, and the true era of the expulſion of the bar- 

barous jargon of the dchools, of the illuſions of judicial Aſtrology, of the 

extravagancies of Alchemy, which were only chimerical ſpeculations, 
deſtitute of proof, or confuſed heaps of inconcluſive facts. 

The learned and profound Memoirs of thoſe celebrated Societies will be 
ever the model of thoſe who intend to advance the progreſs of Science; 


fince 
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ſince there we always ſee experiments giving ſtability to theory, and theory 
giving light to experiment, | | 

e have now the advantage of ſeeing the beſt days of ang," + "The 
taſte of our age for philoſophical matters; the protection of Princes; 
the zeal of a multitude of iluſtrious and intelligent perſons attached by 
inclination to the ſtudy of this Science; the profound ſkill and ardor of 
modern Chemiſts, whom we do not attempt to praiſe, becauſe they are 
above our eulogiums; ſeem altogether to ous the greateſt and moſt 
brilliant ſucceſs, We have ſeen Chemiſtry drawing its origin from 
neceſſity, and receiving a flow and obſcure encreaſe from avarice. To 
true philoſophy it was reſerved to bring it to perfection. 
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acids are marked in the following order : fixed alkali; volatile alkali; earths; 


metallic ſubſtances. (e) 

Very concentrated acids taken internally in a doſe ſomewhat large; for in- 
ſtance, an ounce, or even much leſs, when the acid is ſuſceptible of great con- 
centration.z are corroſive and genuine poiſans. Their antidotes ate alka- 
line ſubſtances, either ſaline or earthy, oils, alkaline ſoaps, large quantities of 


mild drink, as water, milk, mucilages. Theſe muſt be given coptouſly and 


Small doſes of acids diluted with. much water, ſv as to be agreeably acidu- 
lous, and blunted by ſome mild ſubſtande, as fugar, are excellent cooling and 
aperitive medicines, fit to quench exceſſive thirſt, and leſſen che acrĩimony of 
the bile They are chiefly uſeful in alkaleftent diſpoßitions, and in putrid, 
inflammatory fevers. Their whole action feems to be exerted on the primæ 
viz ; for they are rendered unactive by the powers of digeſtion, by means of 
which they are combined with the earthey and oily parts of aliments and di- 
geltive- juices... They would be certain poiſons if they paſſed into the blood 
veſſels with their acid qualities, ar leaſt with their acidity undiminiſned. They 
would coagulare the blood; and would greatly irritate the” nervous and ſenſible 
Parts. Malpighi killed a dog by injecting into the veins futh à quantity of 
'nitrons acid, 28 would not Rave hurt, if it had been ſwallowed. Acids em- 


E externally ſhew ſimilar qualities, but mare ſenſibiy than when impaired: 


y the digeſtive powers. They are uſeful againſt alkaleſcent putridity. C 
(el The ee en er pawers gf iunjon of acids (0). 1. The commen_yrepenties of acidi. or 
are, 1. Fixed alkali; 2. . 4s 44 Wih water. Ihis is. 
3. Volatile alkali, and magneſia, the of not merely, a dilution af acids for hy unitigg 
unĩon of theſe two being nearly equal ; 4. Iron, them wit a certain quantity of water, beat 


ine, copper, and perhaps ſome other metals; or cold is produced; and the. mined fluid 


5. Earth of alum; 6. The remaining metals. acquizes a ſpecific, gravity, different fromthe 
”" :  _—_ inter- 


1 3 


V. ACIDS (ANIMAL). 


This name is given to acids obtained from 
certain animal matters; as butter, fat, blood, ants, and moſt flies. , 


1 hefe acids have been too little examined to enable us to judge whether they 


be eſſentially different from thoſe obtained from vegetables. 


But we are cer- 


tain, that they differ in the ſame circumſtances as the vegetable acids do from 
mineral acids; and probably, this difference proceeds from the ſame caule 


intermediate gravity of its component parts. 
From this union, therefore, a new compound 
is formed. 2. They may be combined with 
ſpirit of wine. See ETHER, 3. They may 
de combined with abſorbent earths. 4. They 
may be combined with alkaline ſalts. 5. They 
may be combined with metallic ſubſtances, 
Althou_h every acid does not directly diſ- 
ſolve every metallic ſubflance, yt probably 
by concentration or dilution of the acid, di- 
viſion of the metals by mechanical and che- 
mical methods, by application of ſufficient 
heat, and o_ . — may be 
aRed.u acid, 6. They may be 
— with phlogilten, and with 2 
7. When they combine with theſe ſubſtanoes, 
they difengage from them all or of the 
fixable air which they contain. 8. They foften 
and diſſolve the ſolid parts of animals, 
9. They coagulate moſt of the liquid parts of 
animals. 10. They change to red the blue, 
and heighten heed colors of vegetables, ex- 
cepting volatile, ſulphureons acid, Which 
moe theſe colors, e this chan 
of c Bien on the — pf na 
u the oi rts of vegetables ; for oi 
N 4p ſufficiently concentrated 
acids. 11. T hey reſiſt fermentations, 12. Th 
are not capable of being frozen by fo mall 
A of cold 26 water is. 13. They 
produce cold when poured upon ice. 

2. As acids ſo powerfully attract water, 
that they are never found pure and dry, but 
always in a fluid ſtate, when uncombined 
with earths, alkalies, or metals, we cannot 
eaſily aſcertain the quantity of acid contained 

: = i oy | , 

* r, '14 OZ. 

Spirit of ſalt, o. 2. dr. 5. 

Spirit of nitre, ox. 1. dr. 2. Fr. 36. 
Acid of vitriol, dr. 3. f 
Womberg ſuppoſes,” thut in each of the 
neutral ſalta, the of which are 
mentioned in the ſecond column, 3 


Diſtilled vinegar 


kali, by adding 


| duced, 


2 


in acid liquors. Homberg has attempted to 
eſtimate the quantity of acid contained in 
the acid ſpirits of vinegar, nitre, ſea- ſalt, 
and of vitriol, by combining theſe liquors 
with ſalt of tartar, ſo as to form neutral 
ſalts ; imagining that the weight gained by 
that alkali from its union with acids, or the 
difference berwixt the weight of the ſalt of 
tartar and the neutral ſalt produced, was 
equal to the weight of real acid contained 
in the quantity of acid liquor employed. Bur 
as he did not conſider, that the air expelled 
from ſalt of tartar, during its combination 


with acids, makes a very conſiderable part of 
the weight of that alkali, the inferences 


from his experiments are not juſt ; and the 


real quantity of acid equtained in an acid 


Tiquor, is ſo much more than the quantity 
inferred by him, as the whole weight of the 
fixable air diſengaged from the ſalt of tartar. 
The quantity of fixable air contained in ſalt 
of tartar varies much according to the me- 
thod of its preparation, and other circum- 
ſtances ; but if we ſuppoſe that the fixable 


air in the falt of tartar, uſed by Homberg, 


was in as pres t a proportion as in the K. 
aſhes of Mr. Cavendiſh, [Phil Tranf, 77661 
that is rde of the whole weight of the al- 
To of the alkali uſed in 
each experiment, we fthall nearly find t 
true quantity of ſolid acid in each neutral ſalt. 
The firſt column ſhews the quantity of each 


of the acids employed to ſaturate an ounce 


of ſalt of tartar; and the ſecond column 
ſhews the quantities of the neutral ſalts pro- 
A 2. f * 10 
or. 1. dr. 3. gr. 6. 
© OZ. 1. dr. 3. Fr. 14. 


dz. 1. Ur. 3. Fr. 10. 
OZ. 1. Ur. 3. gr. 5. 


tity of contained alkaline alt. is equal to an 


ounce, and the quantity of contained acid is 


equal to the remaining weight ; whereas 
by 
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which conſtitutes the difference betwixt the vegetable and. mineral: acids 3 
namely, the combination of oily particles with the former. (g) 


The phoſphoric acid, obtained from urine, appears, for the ſame reaſon, to 
belong to this claſs of animal acids. But it has properties ſo different from thoſe 


by our propoſed method of correction, ſup- 
poſing ſtill that the quantity of fixable air 
in his ſalt of tartar was 1s of the whole 
weight, we ſhall find that of the oz, 1. dr. 3, 
gr. 5. of vitriolated tartar in the laſt men- 
tioned inſtance of the table, dr. 5. of: 44+ 
were fixed alkali deprived of its air, and dr. 5. 
gr. 21, were acid. Hence we may perceive 
that the quantities of alkali and of acid in 
the ſeveral ncutral ſalts, the weights of which 
are expreſſed in the ſecond calumn of the 


table, are very nearly equal. See AIR (Fix- 


ABLE.) | 
3 The known acids are, 1, Vitriolic 
acid. 2. Nitrous acid. 3. Marine acid. 


4. Acetous acid, 5. Vinous acid, or tartar. 


6. Eſſential acid of vegetables. 7. Acid ob- 
tained by diſtillation of vegetables. 8. Acid 
of bitumens. 9. Acid of borax. 10. Acid 
obtained by diſtillation of oils, reſins, and 


fats. 11, Phoſphoric acid. 12. Acid of 


ants and other inſets. 13. Acids of healthy 


and of diſeaſed ſtomachs of animals, 14. Acid 
of perſpirable matter of diſcaſed animals. Per- 


haps the number of acids is much why 3 or 
cations 


ferhaps ſome of theſe are only mod 


of other primary acids ; or laſtly, as Stahl 


* ſuppoſes, they are all modifications of the 
one only primary acid, namely, that of vi- 


triol. See the theory of acids under the article 
. 

N 12 The acid of ants may, be perceived 
by ſmell, on turning up an ant-hill in ſprin 
or ſummer, When theſe inſets are irri- 
rated, they diſcharge a fluid which has an 
acid taſte. and ſmell. Water, or ſpirit of 
wine, in which they are agitated, be 
acidulous. Part of this acid is fo volatile 
as to riſe by diſtillation, with ſpirit of wine, 
in which ants had been immerſcd ; but the 

ateſt part of it is ſo fixed, ,as to remain, 
united with the reſiduous phlegm. All the 
acid may be extracted by water, and ren- 
dered capable of riſing by diſtillation with 
that fluid in a water-bath. From 24 ounces. 
of freſh ants, were obtained by diſtillation, 
without addition, eleven ounces. and two 


= 


&his acid and the acctoug. -Sre the Alemoiry 


drams of acid ſpirit, ſome urinous ſalt und 
ſpirit, ſome empyreumatic oil, and a reſi- 
duum, . conſiſting of earth and fixed als; 


This acid is found to have the general pro- 


perties of acids. With fixed alkalies it forms 
neutral cryſtals, oblong, and. deliqueſcent, 
Theſe cryitals being diſtilled by a violent. 
fire, yielded a liquor ſcarcely acid, and ano- 
ther liquor. urinous or ammoniacal. From 
the reſiduum diſſolved in . by filtration 
and evaporation, were obtained lar 4 
ſtals which did not deliquiate, and ** 
general properties of fixed alkalies. In this. 
experiment the acid ſeemed to diſappear. But. 
by pouring oil of vitriol on theſe alkaline- 
s, white vapors were diſengaged, al- 
though no acid ſpirit could be obtained b 
diſtillation. From. theſe white vapors, — 
from N which this ſalt cry- 
ſalizes, Mr. M: , from whom theſe 
and the following experiments on the acid. 
of ants are ex » ſuſpects the exiſtence 
of a latent acid. The acid: of ants formed 


with volatile alkali an» ammoniacal fluid, 
, which, like the combination of the ſame al- 
kali with vi „could not be reduced to a. 


concrete or ſolid, ſtate. With quicklime, 
chalk, and coral, it formed dry. cryſtals. 
This acid did not precipitate ſilver, lead, 
or mercury, from nitrous acid ; hence it has 
no analogy to marine acid. Nor did it 


2 quicklime from marine acid; and 
n 


ce it has no analogy to vitriolic acid. 

As a menſtruum, this acid acted weakly. 
upon copper, and ſtrongly * iron and 
upon zinc; but it did not act, or very lit- 
tle, upon ſilver, lead, tin, regulus of anti- 
mony and biſmuth. Its combination with 
iron cryſtallized ; in which reſpect it differs 
from vinegar. It diſſolved the calxes of 
copper, ſilver, zine, and lead; but not the 
calxes of tin, regulus of antimony, bifmuth, . 
or of mercury, which laſt calx it converted 
to fluid quickfilver. . Upon the whole (ſays 
Margraaf), we may perceive a reſemblance in 
many reſpects, though not in all; betwixt 
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of all other acids, that it deſerves to be conſidered as a diſtin& acid: See + 


PHOSPHORUS, . . 

VI ACIDS (CONCRETE). Theſe are ſaline, folid ſubſtances which 
have the general properties of acids. Such are, cryſtals of tartar ; eſſential ſalts 
of vegetables, particularly of thoſe which are acid; the volatile acid ſalt of amber, 
and of ſome other bitumens ;. and flowers of Benjamin. 

VII. ACID F VINEGAR Se Vinecar.. 
VIII. AC TDS (FLUOR), Are thoſe which are generally, or always in 
a fluid ſtate; ſuch are the volatile vitriolic, nitrous, marine acids, and thoſe ob- 
tained by diſtillation from vegetable and animal ſubſtances. 
IX. ACID (MARI N E). This is ſo called; becauſe it is generally ob- 
tained from ſea-ſalt ; though it may be alſo procured from Sal. gem, or faſſile 
ſalt, and from the ſalt of * fountains and pits, ſince all theſe ſalts are dif- 
ferent from ſea- ſalt, only as to their origin. ; 

The marine acid, as well as the nitrous and vitriolic, is never found alone and 
pure; but it is always combined with an alkali,. ſo as to form a neutral ſalt, 
which is diſſolved. copioufly in the ſea, to which it gives a ſalt taſte. 

This neutral falt is alſo found cryſtallized in large tranſparent maſſes within 
the earth, and is then called Sal gem, or foſſile;ſalt.. 

It is alſo diſſolved in the waters of ſome wells or fountains, which may be owing 
to theſe waters communicatin »1 ſubterraneous paſſages with the ſea, or to 
their paſſing through mines of Sal. gem. 

The marine acid has all the general 2 of ſaline acid ſubſtances. 

N differs from the vitriolic acid in the following circumſtances: i is more light 
and volatile; it has ſmell and color ; it emits vapors ; it has leſs affinity with 
fixed alkalies and abſorbent earths ; and, like the nitrous acid, it forms with 
abſorbent earths no ſalts but ſuch as are deliqueſcent. | | 

It differs from the nitrous acid by its color, which is more yellow and leſs 
red; by the whiteneſs of its vapors, which are viſible only in open air; by 

its ſmell, which reſembles ſaffron ; by a weaker affinity with abſorbent earths 
and fixed alkalies. (5) 2 | 

The marine acid cannot be ſo much concentrated as the vitriolic and nitrous 
acids, beeauſe it is more volatile. 

This acid cannot be ſo eaſily combined with phlogiſton as the vitriolic and: 
nitrous, and we are not certain that ſome medium is not requilite for ſuch a. 
combination. | | | 

Although the p ies of the marine acid are as well known as thoſe of 
.nitrous and vitriolic, yet chemiſts are far from underſtanding the nature of this 
faline ſubſtance equally well. Becker, according to his theory of acids, attri- 
butes the diſtinguiſhing properties of the marine acid to that principle which 


the Berlin Academy, vol. 4. 1749, or the Opuſ- in the text. It- readily diſſolves metallic 

cules Chemiques de Mr. Margraaf. calxes, which are little affected by nitrous 
Tnſefts armed with ſtings, as bees, waſps, acid. Hence it extracts from molt colored 

and | hornets, when irritated, diſcharge an earths and ſtones the metallic calxes, by 

acid liquor. | which the color of theſe ſubſtances is pro- 

{b) Maids acid” differs from the nitrous ' duced, e | | 8. | 

in another inſtance, beſides thoſe mentioned — 3 


-” 


» CSS: 1 


he calls mercurial cartb. But he ſupports his opinion by no other proofs, than 
by tome appearances cauſed by the union of this acid with metallic ſubſtances, 
in which allo he ſuppoles this mercurial earth to be a component part. But as 
tat exiitence.of this mercurial earth in marine acid, or in metallic ſubſtances, is 
not demonſt rated, nor even ſufficiently indicated; and as Becker has explained 
himſelf very obſcurely and -Confuſedly on this ſubject, what he has ſaid does 
not merit a deliberate diſcuſſion. Stahl, therefore, who was too judicious to be 
ſatisfied with appearances and probabilities, abandoned, in ſome meaſure, this 
part of Becker's theory, and only exprefſes a wiſh that the exiſtence of the 
mercurial earth could be as well alcertained as the exiſtence of phlogiſton. 

This great chemiſt, however, appears to be convinced of the primary identity 
of all faline ſubſtances ; that is to ſay, he believed that they all were the vi- 
triolic acid-diſguiſed by ſome mixture. He aſſures us, even, that he has been 
able to tranſmute acids into each other; that is, to change the vitriclic acid 
into the nitrous and marine; and to reduce theſe back again into the vitriolic. But 
he has not publiſhed his experiments on this ſubject, perhaps becauſe he had 
not ſufficiently aſcertained the proceſſes, or that he choſe to reſerve to him- 
ſelf ſuch important ditcoveries. The poſſibility, therefore, of theſe tranſmu- 
tations of acids ,is not yet determined. (7) | 

The properties of the marine acid, abaye-mentioned, indicate nothing more 
than that it particjpates of the nature of both the vitriolic and nitrous acids. 

Its combination with phlogiſton, which, of all its properties, might aſſiſt us 
moſt in our inveſtigation, has not been ſufficiently explained. 

The unſucceſsful attempts made by M. Margraaf, a celebrated chemiſt of 
the academy of Berlin, to combine the marine acid pure and crude, as he calls 
it, with phlogiſton, with a view to compoſe phoſphorus, are ſo many freſh cauſes 
of uncertainty,yand additional motives to endeavor the illuſtration of this im- 
portant object. Sce Prospnorvs. | 5 

Marine acid, combined to the point of ſaturation with marine alkali, called 
alſo mineral or foſſil alkali, forms a neutral ſalt, cryſtalizing in cubes, of an 
agreeable, ſalt taſte. See Common SaLT under the article SaLT. 

With volatile alkali it forms a neutral, : cryſtahzed, and very pungent ſalt. 
This ſalt is ſemi-volatile, and may be ſublimed with a certain degree of hear. 

It is called Sal ammoniac. See AWMONTAC. | 

Metallic ſubſtances are in general more difficultly diſſolved by the marine 
than by the vitriolic and nitrous acids, becauſe the firſt has leſs affinity than the 
other two with phlogiſton, which is the medium of union betwixt metals and 
acids, | {9 7.2 | br 
Marine acid, when fluid, however much concentrated, and aſſiſted by any 
heat, cannot diſſolve gold, ſilver, platina, or mercury, in their natural or me- 

tallic ſtate. It combines however very well and intimately with ſilver and mer- 
cury by two methods. One of theſe is called the dry method or cementation, 
becauſe the acid then, in ſome meafure, is dry, and expoſed to the greateſt 
heat it is capable of receiving. See PARTING (ConcenTRATED) and SUBLIMATE 


7 (65 Concerning the identity of acids, ſee the article Sal r. Concerning the tranſmu- 
tation of marine acid into the acid of nitre, ſee alſo Acip (Nxrao us). 
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(Cornogrve). The ſecond method is called the bumid way, and conſiſts in ſe- 
parating theſe metals from their ſolutions in nitrous acid. See Luna Cornea, 
and PRECIPITATE (Wurz). | | 

This acid, when pure and unmixed, cannot by any known method diſ- 
ſolve gold or platina. But when it is mixed with the nitrous acid, it forms a 
menſtruum called agu regia, which readily diſſalves theſe metals. Se Aqua 
REOIA. From combinations of aqua regia with gold or platina, metallic ſalts 
are formed ſuſceptible of cryſtalization. See Gol p, and PLatTiNa. (() 

Pure marine acid diſſolves ſufficiently well tin, lead, copper, iron, zinc, and 
biſmuth ; and Jeſs eaſily regulus of antimony : and it forms with theſe 
metals different ſalts, the properties of which ſee under the articles Tix, 
I. S Ab, &c. (H. | 

The general phenomena, moſt remarkable in the combination. of marine 
acid with metallic matters, are; | 

1. It diſſolves theſe ſubſtances with leſs heat and efferveſcence, and with 
fewer vapors, than nitrous acid does. This obſervation is true, even with. 
reſpect to thoſe metals which it diffolves. moſt readily, as copper and iron. 

2. It forms with all the metals which it diſſolves, excepting iron and copper, 
ſalts capable of cryſtalization. The cauſe of this property is, that generally it 
takes from metals much leſs of their phlogiſton than the nitrous acid does. 

3. The metals with which ir contracts the ſtrongeſt union, as ſilver, lead, 
mercury, and the regulus of antimony, are actually thoſe with which it unites 


- moſt dificully. We muſt here obſerve, that marine acid ſeparates ſilyer, lead, 


and mercury, from the nitrous acid in which they had been previouſly diſſolved ; 
and when it is once united with theſe metals, they adhere more ſtrongly to it, 
than they did to the nitrous acid. This has given occaſion. to Becker and 
other chemiſts to advance, that in marine acid, * 

there is more of that principle which they call mercurial earth, than in any other 
acids or metals. And to this abundance of mercurial earth, they attribute the 
ſtronger connection of marine acid, and the mentioned metals, which are diſtin- 
guiſhed from all others by the appellations white, lunar, and mercurial. 1 
4. Marine acid has the property of volatiliſing, or carrying off with it in ſub- 


limation or diſtillation, entirely or partly, the metals with which it is united, 


thoſe particularly with which it forms the ſtrongeſt union, as mercury, regulus 


of antimony, ſilver, and lead. See SurLimaTE (Corrosive), Luna Cornta, 
BuTrTtR of AxTiMONnY, and PLuUMBUM CORNEUM. | | 

5. Marine acid, though in ſome reſpects leſs ſtrong than the vitriolic or ni- 
tigus, forms with metallic ſubſtances, and particularly with the laſt mentioned 
metals, with which it adheres moſt firmly, metallic ſalts, much more c ve- 
than thoſe formed by the other two acids. See CausTiITy. 


in the laſt mentioned metals, 


(4) By two. methods gold and platina 
* * Zendered ſoluble 0 EN : 
1. by previous ſolution in aqua regia, and 


precipitation from that menſtruum by means 


of an alkali ; or, 2. by a previous calcina- 
tion with tin or biſmuth, | 


( Marine acid, when .be'ling, diſſolves 


arſenic, Regulus of cobalt, and the eau 


metal called nickel, are alſo ſoluble in ma- 


rine acid: the ſolution of the formet is 
reddiſh yellow, which is changed to : 
by ication of heat; and the ſolution of 


the latter is of a deep green color. 


The 
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The greateſt part of theſe phenomena, peculiar to marine acid, evidently 
proceeds from the difficulty with which it unites with phlogiſton, and to the 
Imallneſs of the quantity of that principle which it takes from metallic ſub- 
ttances. | | Ln 

However, theſe phenomena, thus collected, may, by being compared toge- 
ther, furniſh matter for curious ſpeculations concerning the famous mercurial 
earth of Becker, which, according? to him, is the third principle of metallic 
ſubſtances. Beſides, in moſt ſolutions of metals by marine acid, a ſingular 
ſmell, reſembling the ſmell of garlic; of of arſenic, is exhaled : but, according 
to Becker, arſenic contains abundantly the mercurial principle. 

The difficulty with which marine acid combines with the inflammable prin- 
ciple, is the reaſon why this acid acts ſo little upon oils and oily ſubſtances. It 
ſrems to have no power over theſe ſubſtances when it is fluid and united with a 
certain quantity of water. What it would produce, if it were artfully applied 
to theſe oleaginous matters in its higheſt degree of concentration, with the help 
of conſiderable heat, is not knoun. Very intereſting reſcarches remain yet to 
be made upon this ſubject. | | 
FE .— that the inflammable principle, when intimately united with water, 
as in ardent ſpirits, is in the favorable ſtate for combination with marine acid; 
although many more difficulties are found in making this combination with 
the marine acid, than with the vitriolic or nitrous. 

Marine acid, mixed with ſpirit of wine in all proportions, and even fre- 
quently diſtilled with it, is much leſs intimately combined than the other two 
acids, and proportionably loſes leſs of its acidity than they do. See SeirtrT of 
'SALT (DuLc1Fied). 8 __ 

L.ately, however, marine acid has been applied to ſpirit of wine in ſuch a 
manner, that from their union reſults a liquor which has the diſtin iſhing 
properties of ether, and is a true marine ether. M. Baume, an able artiſt, an 

excellent obſerver, was the firſt who publiſhed that he had ſucceeded in making 
this combination. His method was by applying the vapors of highly concen- 
trated marine acid to the vapors of ſpirit of wine, by means of a convenient 
apparatus of veſſels, The detail of this fine experiment may be ſeen in his 
Diſſertation on Ether. | as 2 
Since his time, an illuſtrious and learned lover of chemiſtry “ has found a 


dantly, by diſtilling along with ip 
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Theſe phenomena, and particularly the eaſy production of marine ether, by 
the ſmoaking ſpirit of Libavius, prove that the marine acid which has been com- 
bined with metallic ſubſtances, is in the fitteſt ſtate for its intimate combination 
with ſpirit of wine, and for the formation of an ether. Does it acquire this 
property, by depoſiting along with the metals a portion of ſome of its princi- 
ples ; tor inſtance, of its mercurial earth; or by carrying off ſome of the prin- 
ciples of the metals ? To me the latter ſeems certainly the method ; and that 
the metallic principle which it carries off is the phlogiſton of the metals. The 
beſt means of deciding this intereſting queſtion, is to combine the acid with ſe- 
veral metallic ſubſtances, particularly with thoſe which contain much phlogiſton 
and eaſily part with it, as zinc, regulus of antimony, tin, and iron, and then to 
ſeparate the acid from theſe ſubſtances ; not only to try whether ether can be made 
by the acid thus prepared, but alſo to aſcertain by the other means which che- 
miſtry affords, whether the acid be really by this method combined with a 
portion of the phlogiſton of the metals. Mr. Pott, as well as Stahl, affirms a 
fact which confirms theſe notions, and which well deſerves to be aſcertained ; 
which is, that the properties of the nitrous acid may be given to the marine 
by combining the latter with iron. But it is very certain, that the principal 
difference betwixt theſe two acids, proceeds from the quantity of phlogiſton 
which enters as a principle into the compolition of the nitrous. See Eruxx 
(Marine). | 5 

The affinities of marine acid, according to Mr. Geoffroy's table, are in 
the following order: tin, regulus of antimony, copper, ſilver, mercury. Ac- 
cording to Mr. Gellert, its affinities are placed thus: phlogiſton, zinc, iron, 
copper, tin, lead, biſmuth, _— of antimony, mercury, arſenic. This table 
ſhews alſo that it does not diſſolve gold, and partly diſſolves ſilver by the dry 
method. (n 


(m) The affinity of tin is greater than by the force of the fire, forming mercury 
that of copper to marine acid, according to ſublimate, or butter of antimony. 
Mr. Geoftroy's table, and leſs, according to Mr. Hellot found, that by repeatedly dry- 
Mr. Gellert's table. I have obſerved that ing and diſtilling the mother water of ſea- 
tin readily precipitates copper from this acid, ſalt, more and more marine acid could be 
and alſo from aqua regia : Mr. Gellert is obtained without addition. 
therefore miſtaken. The affinities of this, Marine acid renders calcareous earths and 
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and alſo of other acids to metals, vary in 
different circumſtances. Thus, for inſtance, 
although marine acid unites generally with 
copper or with iran, preferably to mercury, 
or regulus of antimony ; yet if either of 
theſe — metallic ſubſtances be added to a 


mixture of ſea-ſalt and vitriol, green or 
blue, and conſiderable heat applied, the ma- 
rine acid of the ſea ſalt, diſengaged from its 
baſis by the acid of the vitriol, will not 
unite with the iron or copper of the vitriol, 
but with the mercury or regulus of anti- 
mony, and along with them will be raiſed 


metals ſoluble in ſpirit of wine ; but not vo- 


latile alkali, as nitrous acid docs; nor fixed 


alkali, as acetous acid does. I 
Marine acid, together with burning phlo- 
giſton, gives a reddiſh yellow flame. The 
marine acid of mercury corroſive ſublimate, 
combined with copper, forms a fuſible maſs, 
which kindles like ſulphur, and burns with a 
blue flame. The phoſphorus of Homberg, 
which is a combination of the marine acid 
of ſal ammoniac with calcareous earth, to 
which a portion of the inflammable. prin- 


” of the ſal ammoniac adheres, is lumi- 


* 
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X. ACIDS (MINER AL). Mineral acids are thoſe which are ob- 
tained from minerals, or ſubſtances dug from the earth ; ſuch as ſulphur, 
bitumens, alum, ſelenites, vitriols, clays, all which contain vitriolic acid; the 
nitreus earths, from which nitrous acid is obtained; and Sal- gem, ſca- ſalt, or 
common ſalt, which furniſh marine acid. | | 

There are then three mineral acids, the vitriolic, nitrous, and marine. Theſe 
acids are generally more ſimple, leſs volatile, more ſuſceptible of concentration, 
and ſtronger than the acids obtained from animals or vegetables. Hence their 
power of decompoſing all the neutral ſalts whoſe acids are of the latter kind, 
of diſengaging theſe acids, and of ſubſtituting themſelves in their place by 
uniting with the ſubſtance, which together with the animal or — acid 
had formed the neutral ſalt. Sz Acip, Acid (Vir AIoric), Acip (Ni- 
TROUS), Acip (MARIxE). | | 

XI. ACID (NITROUS). Nitrous acid has all the general properties 
of ſaline acid ſubſtances, mentioned under the article Vitriolic Acid. See Acip 
(ViTRzoLIC). But it differs from vitriolic acid in the following circum- 
ſtances : | 

r. It is lighter than the vitriolic. The weight of the moſt concentrated ni= 
trous acid, which can be obtained by ordinary means, is to the weight of water 


as 19 to 12. See a memoir of Mr. Rouelle concerning the inflammation of 


oils, in the Memoirs of the Academy for the year 1747. 
2. It is of ayellowiſh-red flame color. | 
2. It is leſs fixed than vitriolic acid, and cannot therefore be ever obtained in 


a concrete farm, when unmixed. 


4. It perpetually exhales in vapors. of the ſame color as itſelf. 
g. Its ſmell and taſte are peculiar and diſtinguiſhing. | 

6. When highly concentrated, it ſtrongly attracts the moiſture of the air, 
bur leſs ſtrongly than vitriolic acid h:gh'y concentrated. | 

7. When concentrated nitrous acid is mixed with water, a conſiderable heat 
and ebullition are produced from the activity with which theſe two ſubſtances 
combine. While they are mixing, a ſingular and curious phenomenon appears, 
which is, that the liquor aſſumes a blue or deep green color, while the vapors 
continue ſtill of their original yellowiſh red. M. Beaume has made this obſer- 
vation. | | 
This blue color, as the ſame chemiſt has-remarked, diſappears in a few days, 
if the nitrous acid has been diluted with much water. 
_ Concentrated nitraus acid is very corroſive. It tinges the ſkin with a yellow 
color, which, does not diſappear till the epidermis comes off. It is ſucceſsfully 
employed. to corrode and gradually deſtroy warts, and uninflamed, indolent 
tumors. 


nous when ſtruck in the dark. From theſe not prevent the application of heat ſuſſicient 
facts, together with the preparation of ma- for the forming of that combination. 

rine ether, we may perceive that marine acid Homberg found, that marine acid corrodes 
is capable of uniting with phlogiſton, and glaſs more than any other acid. For the 
that 4 marine ſulphur might probably be proceſs of obtaining marine acid, ſee 8SrI U 


If 


formed, if the volatility of marine acid did , of SALT, 
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If the opinion of Becker, Stahl, Junker, and all the ſcholars of Stahl be 
true, that there is only one primitive acid, whence the reſt are formed; and 
that this moſt ſimple acid, the principle of all others, is the vitriolic, then it 
follows that nitrous acid is nothing elſè than vitriolic acid, changed by the union 
of ſome other principle. Further, theſe chemiſts think that nitrous acid is 
formed from the vitriolic combined, by means of the putrid fermentation, with 
a certain quantity of phlogiſton. To prove their opinion, they give the follow- 
ing reaſons : | 

1. That the nitrous acid is obtained from nothing elſe than materials impreg- 
nated with putrid juices of animal and vegetable ſobences, which are known to 
abound with phlogiſton : whereas vitriolic acid exiſts, not only in moſt mi- 
nerals, and in the very earths and ſtones, which are fitteſt ro form a matrix for 
the generation of nitrous acid, but alſo in the atmoſphere, as appears 
from the experiment of expoſing to the air linnen ſoaked in a lixivium of alka- 
line ſalt, which in a certain time is found to be changed into vitriolated tartar. 
2. There is a great analogy betwixt thoſe properties of the nitrous and vola- 
tile vitriolic acids, by which each of theſe atids differs from vitriolic acid, 
and volatile vitriolic acid is evidently vitriolic acid changed by union with 
phlogiſton. | | | 3 

This volatile vitriolic acid differs from vitriolic acid by its volatility, by is 
ſmell, by its weaker adheſion to alkaline ſalts, by the greater ſolubility 101 dif- 
ferent form of the cryſtals reſulting from its union with alkaline ſalts. 

But theſe properties are the ſame which diſtinguiſh nitrous acid from the 
vitriolic. Beſides, the volatile vitriolic and nitrous acids refemble each other 
and differ from vitriolic acid in the following reſpects: x. They produce 4 
much greater alteration on the colors of vegetables than the vitriolic does: and 
2. The ſalts formed by their combination with fixed alkali reſemble each other, 
and are equally different from vitriolated tartar. | 

Several new inteteſting experiments might be made to determine more parti- 
calarly the analogy betwixt the volatile vicriolic and nitrous acids. The ſalt 
reſuttiag,from the combination of volatile virriolic acid and abforbent earths 
might be examined, in order to diſcover whether it be deliquefcent, like tut 
ſalt from the combination of the fame earth with nitrous acid. and in what 
other circumſtances theſe two falts reſemble each other, and differ from the 
vitriolic falt with earthy baſe, or ſelenites. This inquiry would be ſtill more 
intereſting, as the nitrous ſalts with earthy baſes have alſo been little examined. 
See SaLTs (Nirzous) with EarThy Basts. a 

Nitrous acid is one of the moſt powerful menftruunts in chemiſtry : not 
that it is the ſtrongeſt acid ; for in Regt it is inferior to vitriolic acid, apd 
even in certain circumſtances to marine acid: but on account of the facility, of 
the quickneſs, and of the activity with which it diſſolves moſt ſubſtances. 

The bodies upon which it acts moſt forcibly are, phlogiſton, alkalies fixed 
and volatile, metallic ſubſtances and earths, particulatly of the calcareous and 
abforbent kinds. | Sabre ine tos 

7 3 — can equal the impetuoſity with which nitrous acid joins itſelf 
to phlogiffton. It is ſo & that N nitrous acid has a ſtronger affi- 
nity wich phlogiſton than the r as : and it 1s probable tov, that 
| 2 this 
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this proceeds from the phlogiſton being one of the principles of nitrous 

acid, | : | 
The phenomena exhibited by nitrous acid with all matters containing phlo- 

giſton, are different according to the ſtate of theſe matters, and of the acid itſelf. 
When the phlogiſton of the ſubſtances applied to nitrous acid is in ſmall. 


quantity, and inveloped in much uninflammable matter, and when the nitrous 


acid is diluted in much water, from which it cannot diſengage itſelf in the 
act of combination, then it diſſolves theſe ſubſtances always with more facility, 
quickneſs, and activity than the other acids, all circumſtances being ſuppoſed 
alike ; but it diſſolves them without decompoling itſelf, and forms along with. 
them new combinations. But when the ſubſtances to which the nitrous acid is 
applied, contain much phlogiſton, as ſulphur, oils, charcoal, and many me- 
tallic matters; and when the nitrous acid is dephlegmated as much as is poſ- 
fible, or when it can, in the very a& of combination, become dry, and receive- 
at the ſame inſtant the heat of ignition, whether this heat. be applied to it, 
or it be generated by the violence of the re- action; then does the nitrous 
acid, in this ſtate of heat and dryneſs, combine itſelf intimately with the phlo- 
giſton, and form with it a kind of ſulphur or nitrous phoſphorus, which is 
inſtantaneouſly inflamed and decompoſed in ſuch a manner, that not only the 
phlogiſton, but alſo the nitrous acid. itſelf, is entirely burnt and deſtroyed. 
And this combuſtion is effected differently from all others, without the neceſ- 
fity of acceſs of air. Hence the inflammations, the detonations, the exploſions, 


which always happen when all theſe circumſtances concur. See DeToxnaTiION 
F NiT&e with ſulphur, Cc. Guneowper, FULMINATING PowDER, FuLMi- 


NATING GoLD, INTLAMMATION of Otis. | 

- Nitrous acid forms with fixed vegetable alkali a neutral cryſtalizable alt, 

called »itre, or ſali-petre. See NirRE. 
With marine or foſſil alkali it forms a cryſtalizable ſalt, called cubic, or 


..quadrangular nitre, from the figure of the cryſtals. See Nite (Cunic), | 


With volatile alkali it forms a neutral ſalt, capable of cryſtalizing, called 
emmoniacal nitre, or nitrous ſal ammoniac. This fait has the property of deto- 
nating without addition of phlogiſton, becauſe phlogiſton is contained in the 
volatile alkali. See AMmoniac (Nitrous). (#) 

Nitrous acid diſſolves with much facility and readineſs all calcareous and: 
abſorbent earths, and forms with them neutral ſalts not capable of cryſtaliza- 
tion; undoubtedly becauſe of the ſmall adheſion of this acid with the earths. 
Theſe ſalts, when dried and expoſed to the air, deliquiate or melt into a liquor, 
J hey are called nitre with earthy baſe, or nitrous ſelenites. 

The action of nitre- upon other earths is not yet well known, See NirRE 
3th EarTay Bas1s. | | 7 
Nitrous acid attacks and diſſolves in general all metallic ſubſtances, gold 


and platina excepted, which it alſo diſſolves when it is united with marine 


acid, which is likewiſe incapable of diſſolving theſe metals without the aſſiſt- 


knce of nitrous acid. 


WV; 


(e This ammoniacal falt, formed by the acid of nitre, is ſoluble in ſpirit of wine 3 in 


which reſpect it differs from vitriolic and marine ammoniacal ſalts, | 
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The phenomena preſented by nitrous acid in metallic ſolutions are very nu- 
merous. The particulars muſt be ſeen under the articles of each metal. We 
ſhalt only here make ſome general obſervations upon this ſubject. 

1. Nitrous acid, in diſſolving metallic ſubſtances, emits a great* quantity of 
red vapors ; and, ceteris paribus, produces more heat than when it diſſolves 
alkaline ſalts or carths; which can only be attributed to the phlogiſton of me- 
tallic ſubſtances. 1 

2. There are metallic ſubſtances with which nitrous acid forms ſalts capable 
of cryſtalization and detonation. Such are particularly ſilver, lead, mercury, 
and biſmuth. With moſt other metals, as with copper, tin, iron, and regulus 
of antimony, it forms deliqueſcent metallic ſalts, which partly are decompoſed 
ſpontaneouſly by the ſeparation of the metallic part. This difference proceeds 
from the greater or leſs quantity of phlogiſton, which the nitrous acid takes 
from the metals in ſolution. Thoſe metals from which it takes little phlogiſton, 
form with it more intimate combinations, becauſe they retain a good deal of 
that principle which is the medium of union betwixt their earth and the acid. 
On the contrary, the ſolution of the metals from which this acid takes much 
phlogiſton, is attended with much more ebullition and. violence: and. when the 
acid is ſtrong, when the quantities of the acid and metal are large, and the 
metal reduced to filings or grains, then the heat, the boiling, and the vapors 
are carried to their higheſt point, almoſt to inflammation. It is even probable 
that a A inflammation might be produced, if the experiment were puſhed far 
enou a | 

A remarkable phenomenon. which has not been attended to, is, that the 
metals from which nitrous acid takes leaſt phlogiſton, are thoſe whichs 
form with it the moſt corroſive ſalts ; ſo that mercurial nitre and the nitre 
of lead are true poiſons. This remark may help to explain the corroſive qua- 
lity, or cauſticity, which the combinations of the mineral acids with metallic 
ſubſtances generally have. See CavsTiciTy. | | 

Nitrous acid is eaſily combined with all oils, and with all oily. and inflam- 
mable matters. It acts upon theſe matters more ſlowly and weakly, in pro- 

rtion as it is more diluted with water. It thickens them, and forms with 
them reſinous or ſaponaceous compounds, according, to their. nature and the 
proportion of the acid. When the acid is very concentrated, it burns and: 
inflames them. See IxTLAMMATION of Oirs. 

It eaſily unites, even when much diluted with water, with ſpirit of wine. It 
combines intimately with that ſubſtance, and thereby loſes much of its acidity. 
It is then called /pirit of nitre dulcified ; which ſee. | 

With proper proportions and management, it changes part of the ſpirit of 
wine into a liquor which has the principal properties of vicriolic ether. See 
ETaxx (Nirzous). * | 

The affinities of nitrous acid are, according to Mr. Geoffroy's table, iron, 
copper, lead, mercury, ſilver : and according to Mr. Gellert, phlogiſton, 
zinc, iron, regulus of, cobalt, copper, biſmuth, lead, mercury, regulus of 
antimony, ſilver, arſenic, and tin. The tin is there faid — 4 only partly 


ſaluble, undoubtedly becaufe of the abundant precipitation of the earth of the 


ting, 
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tin, which the nitrous acid deprives of its phlogiſton, and in ſome fort calcines 
rather than diſſolves. See Tin. (o). | OT 

XII. ACID (PHOSPHORIC). See Prownorvs, 

XIII. ACID (VOLATILE SUL PHUREOUS, or Vora- 
TILE ViTRIOLIC), This is nothing elſe than vitriolic acid diluted with water, 
and weakly united to the inflammable Principle. The properties of this acid 
are then the ſame eſſentially as thoſe of vitriolic acid. See Acid (Virtr1- 
ole). But the phlogiſton which is united with the volatile acid makes it differ 
conſiderably from the pure vitriolic acid. | | 

It differs from vitriolic acid, 1. By its ſmell, which is ſo active and pene- 
trating, that it can inſtantaneouſly ſuffocate and kill animals. This ſmell is the 
{ame as that of lighted ſulphur. As vitriolic acid, when pure and free from 
phlogiſton, has no ſmell, it appears that the ſmell. of volatile vitriolic acid 
is cauſed by its phlogiſton; and this is one of the beſt proofs of the opinion 
of Stahl and other chemiſts, who think that phlogiſton is the principle of all 
odors. This opinion will appear even demonſtrated, when we conſider that no 
odoriferous ſubſtance can be found, in which it is not eaſy to ſhew the preſence 
of phlogiſton. See PHLOOIs row. 1 Ie, 
2. The volatile acid differs from the vitriolic by its volatility. The latter is 
the molt fixed of the mineral acids, aad is for rar reaſon the moſt ſuſceptible 
of concentration: but the volatility of the former is ſo great, that it cannot 
be much concentrated. This property proves that phlogiſton is a principle 
eſſentially volatile. | 

3. The volatile acid is infinitely weaker than vitriolic acid; not only be- 
24uſe it cannot be fo much concentrated, but alſo becauſe by its combination 
with phlogiſton it is rendered leſs ſimple, and conſequently lefs capable of 
affinity with other bodies. Therefore, the neutral ſalts formed by it with 
alkalies, are eaſily decompoſed by vitriolic acid, and alſo by all other agids, 
even the weakeſt amongſt the vegetable. 1 805 | 

4. The neutral ſalt which reſulrs from the unien of volatile vitriolic 
acid and fixed alkali, differs much from vitriolated tartar with reſpect to the 
figure of its cryſtals, which are Izug and needle-like, arranging themſelves to- 
gether in form of tufts or ſhrubs. Its taſte alſo is different from that of vitri- 
olated tartar, and it is more ſoluble in water: all theſe properties ſhew in a 


Nitrous acid combined with chatk forms 
the phoſphorus of Baldwin. See PHospro- 
Cohobated and diſtilled with 


(s) Nitrous acid forms with copper, a 
3 with iron, a reddiſh ; with lead, a 


yellow; and with filver, biſmuth, mercury, 
and zinc, <oloriefs ſolutions. Tin it dit- 
ſolves imperfeAly, and it, corrodes regulus 
of antimony to a white powder. With re- 
gulus of cobalt it forms a red, and with 
nickel a. green folution. It diſſolves arſe- 


nic, and, according to Henckel and Neu- 


mann, forms with it a gum-like ſubſtance. 
Dr. Brandt found that by | 
122 it can diſſolve gold, See (GGoLD. 
It has | 


ittle effect on metallic calxes, 


particular ma- 


RIC STOKES. 


_— it emitted an inflammable vapor. 
fe 


Ar. Pott's Difertation on the Solution of 
Duicklime by Nitrous Acid. With ice this 
acid produces cold remarkably. Concernin 
the origin of nitrous acid, . NiTRE a 
SALT ; and for the proceſs of obtaining it, 
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neutral ſalt the weak union of its acid and baſe. This ſalt is called the ſulphureous 
ſalt of SrahI. See SALT (Surrhux gos). | 

5. The action of volatile vitriolic acid is much more evident than of 
vitriolic acid upon the colors of vegetables, as appears by pouring an equal 
quantity of each of the two acids into the tincture of violets, or of heliotrope, 
of cochenille, Braſil wood, &c. In all' theſe inftances, the tinctures into which 

volatile vitriolic acid has been poured, will have loſt much more of the 
| Intenſity of their colors than the other tinctures; that is to ſay, their colors 
will be more changed, enlivened, and heightened. This effect is produced to ſuch 
a degree by this acid, that it deſtroys moſt colors, and makes them diſappear 
entirely in time. This property renders it very uſeful in ſeveral arts, by giving 
to certain matters, for inſtance to wools and filks, a degree of whiteneſs to 
which they could not be otherwiſe brought. For this purpoſe, theſe matters 
are expoſed in a cloſe place to the fumes of burning n from which, as 
we ſhall afterwards ſee, much of this acid exhales. See Surr hun. 

Although volatile vitriolic acid differs eſſentially from nitrous acid, ſince 
the former is nothing elſe than vitriolic acid diſguiſed by the addition of 
phlogiſton, which is but weakly united to it;; nevertheleſs, it is neceſſary to 
remark, that all the properties now recited of the volatile acid, make it reſemble 
nitrous acid as much as they diſtinguiſh it from vitriolic acid. From 
this remark. may be drawn one of the ſtrongeſt prefumptions in favor of Stahl's 
opinion concerning the nature of nitrous acid. This great chemiſt thinks, 
that vitriolic acid, which he therefore calls the univerſal acid, is the principle 
of all other acids, and the moſt ſimple of all. He thinks that nitrous acid is 
particularly nothing elſe than vitriohe acid combined by means of putrefaction 
with a certain quantity of phlogiſton; but in a manner very different, and 
infinitely more intimately than the phlogiſton is combined in volatile vitriolic 
acid. For this latter combination is ſo weak, that it is decompoſed by con- 
tact of air ; ſo that the molt ſtrong and penetrating volatile vitriolic acid, by 
expoſure in open veſſels, loſes in a little time all its ſmell and volatility, and 
becomes entirely fimilar to a pure and weak vitriolic acid. The ſame pheno- 
menon takes place when the volatile acid is combined with an aikali. Hence the 
ſulphureons ſalt of Stahl, expoſed for a while to free air, loſes all the properties 
CEN it from vitriolated tartar, and becomes no wife different 

It. 

The true reaſon of the weakneſs of adheſion of the phlogiſton in volatile 
vitriolic acid, is the preſence of the aqueous principle, above the quantity of 
water eſſential to vitriolic acid. This principle always reſiſts a ſtrong and inti- 
mate union of phlogiſton with any. - 

This is ſo true, if vitriolic acid deprived of all water except what is 
eſſential to it, be applied to any matter containing phlogiſton, volatile 
vitriohc acid is not then produced, but true ſulphur, in which the phlogiſton 
adheres more ſtrongly. See SULPHUR. On the contrary, when a vitriolic acid, 
overcharged with ſuperfluous water, is combined with a matrer containing 
phlogiſton, volatile vitriolic acid is conſtantly produced, and never ſulphur, 
except that in the very act of combination the vitriolic acid be deprived of alk 
its ſuper · abundant water. Le 1.147 54 


1he great facility which vitriolic acid has to combine with phlogiſton, 
even when ſuperfluous water is mixed wich it, furniſnes many methods of 
producing abundantly this volatile vitriolic acid. | 

Stahl propoſes two. The firſt is, by burning ſulphur as ſlowly and gently 
as poliivle, The acid which exhales in this operation is very volatile, cry 
phlogiſticated, and very fuffocating; for two reaſons : 1 — of the 
Httle activity with which the ſulphur burns, the inflammable principle is not 
entirely conſumed, but a portion of it remains united to the acid: and, 
2. Becauſe when the vitriolic acid, which in ſulphur 4s in its higheſt degree 
of concentration, and even in a ſtate of perfect dryneſs, diſengages ſelf by 
degrees, during the flow burning of the ſulphur ; it finds in che air à portion 
of water which it greedily ſeizes, and which renders it fit to be changed with 
the remaining phlogiſton into volatile vit-iolic acid. When ſulphur is burnt 
haſtily and ſtrongly, little or no volatile vitriolic acid is produced, principally 
| becauſe then almoſt all the inflammable principle of the ſulphur is deſtroyed 
by this perfect intlammation, 0 | 

This firſt method of obtaining the volatile vitriolic acid is the beſt and eaſieſt, 
when it is not intended to collect it, but to apply it ro ſome body as ſoon as it 
is produced; as, for example, to kill inſects or noxious animals, to whiten wools 
and filks, to ſulphurate wines, or to produce the ſulphureous ſalt of Stahl. 
See SALT (SUuLPHUREOUS, See alſo SuLpHuR). But this method is improper for 
collecting the volatile acid, becauſe ſulphur cannot burn in cloſe veſſels. 

The ſecond method propoſed by Stahl for obtaining the volatile vitriolic acid, 
is by diltilling green or martial vitriol in a cracked retort, to which a receiver 
is properly luted. By this method. a conſiderable quantity is produced and 
collected; becauſe, 1. I he phlegm of the martial vitriol ſupplies the neceſſary 
water to the vitriglic acid; and, 2. Enough of the phlogiſton of the burnin 
coals paſſes through the crack of the veſſel, to form volatile vitriolic aci 
This method, though very good in itſelf, is ſubje& to a very great incoave- 
niency in practice 4 which is, that when cracked retorts are expoſed to the 
fire with the greateſt caution, they are very apt to break ſtill more, and entirely 
ro fall in pieces, by which the operation is ſpoiled. 

This inconveniency may be avoided by diſtilling in a good retort, not cracked, 
a mixture of vitriolic acid, or ſubſtance containing it, and any matter capable 
of furniſhing at once water and phlogiſton. Thus ſpirit of wine, oils, fat, 
relins, &c. mixed and diſtilled with vitriolic acid, can always furniſh a 2 
quantity of ſtrong volatile vitriolic acid. See Oar and ErREX (ViTrIOLIC 

This acid ought to be kept in cryſtal glaſs bottles, cloſed exactly with glaſs 
ſtoppers z and to be as little as poſſible expoſed to air, becauſevapors always 
exhale from it when ſo expoſed, by which its ſtrength. is impaired from 
the diſſipation of part of its phlogiſton. _ | 1 

This great facility which the phlogiſton has to _— itſelf from volatile 
vitriolic acid, is the cauſe of the exceeding difficulty, and even impoſſibility 
of determining preciſely the quantity of phlogiſton neceſſary to convert any 
given quantity of vitriolic acid into volatile vitriolic acid. In general, we 

ow that very little is required a ſingle drop of oil being capable of converting, 
by diſtillation, a large quantity of vitriolic acid into very ſtrong volatile acid. 


It 


\ 


- 
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It is no leſs difficult to determine certainly and preciſely the properties of this 
acid as a menſtruum of different ſubſtances 3 as, for example, earths and metals. 
This difficulty alſo proceeds from the facility with which jt parts with its phlo- 
giſton, and conſequently changes its nature, which it does more or leſs in the 
act of combination with the ſubſtances it diſſolves. . It is an acid . perpetually 
changing, and which we cannot be certain of having the ame at different 
times. 

Theſe difficulties ought not to prevent trials of ſuch combinations, hitherto 
little, known, Becauſe in an important and effential enquiry, which may throw 
new light _ the theory of acids and phlogiſton, even approximations become 
important and e , re 

IV. ACID (TARTAREO US). See Tartar, and CREAM of 
TARTAR, 

XV. ACIDS (VEGETABLE). All acids obtained from vege- 
table matters are ſo called. Such are the juices of four fruits, wine turned 
ſour, or — — of tartar; all the eſſential, acid, concrete ſalts, pro- 
cured by cryſtalliſation from the expreſſed juices of plants; and laſtly, all the 
acids obtained from vegetable ſubſtances in analyſing them by diſtillation. 

Theſe acids differ from mineral acids in being leſs imple, leſs fixed, lefs fuſ- 
ceptible of concentration and weaker z qualities, which proceed from their union 
to a certain. quantity of oil, with which they are ſo intimately combined, that 
they cannot be ſeparated from it but by very nice and ſtudied operations. Hence 
all the neutral ſalts formed by theſe acids may be decompoſed, either by the 
mere action of the fire, or by any mineral acid whatever. 42 
The particulars of what is here advanced in general on their ies and 
principles, may be ſeen under the articles of the principal vegetable acids. 

XVI. ACID (VITRIOLTC) was fo named, becauſe, formerly, it 
was chiefly obtained from martial vitriol. It is, according to the very probable 
opinion of Becker and of Stahl, the ſimpleſt of all acids, and conſequently the 
ſimpleſt of all ſaline ſubſtances. When it is as pure as can be obtained, it is 
entirely free from ſmell and color; that is to ſay, in theſe reſpects, it reſembles 
Water. 5 a n 
It ſſes moſt eminently all the properties characteriſing ſaline, and particu- 
larly —— | * Wel 

It taſtes exceedingly ſour, and it ſets the teeth on edge. 

It — 2 to red the color of ſyrup of violets, of tincture of heliotro- 
um, &c. | | Nen 
ors is very ſuſceptible of concentration; that is, much of the water unne- 
to its ſaline effence may be raiſed by diſtitlation. See CoxncenTraTION, = 

The ſpecific gravity of this acid, when much concentrated, is very great, It 
is more than double the ſpecific gravity of water, ſometimes as 17 to 8, and 

— — be further concentrated.. M. Hellot, in puſhing ſtrongly the 
diſtillation of martial vitriol, obtained towards the end of rhe tion a vitriolic 
acid fo concentrated, that it was ſolid and cryſtalline. Some chemiſts have given 
to vitriolic acid ſo concentrated as to become concrete, the name of GrLactar, 
or Icy Orr, of VIX IOI. N -e | | I 

Vitriolic acid highly concentrated is leſs fluid than water. It pours ropey 
like oil, and feels to the fingers greaſy. Theſe two laſt properties have occa- 
; ſioned 


as | 1 


ſioned the ancient chemiſts to call it Oil of Vitriol. This name is very improper, 
ſince it is not inflammable, nor has any peculiar properties of oils. Sce O1Ls. 
Its oily conſiſtence is owing to the great approximation of its parts, and its 
apparent unctuoſity proceeds from the ſame cauſe; joined to this, that as it is 
a very powerful diſſolvent, it attacks and diſſolves effectually a portion of the 
unctuous ſubſtante of the ſkin which it touches. | | 

The very ſtrong and concentrated vitriolic acid is not only much heavier, but 
alſo much more fixed than water. Hence ir 1s capable of receiving, when ex- 
poſed to fire, a degree of heat greatly ſuperior to that of boiling water, and 
which almoſt amounts to a red heat. | zee | 

This acid when well concentrated, (which we ſuppoſe here all along). unites 
itſelf to water with an aſtoniſhing activity and impetuoſity. Tf xwo or three 
ounces of it be mixed with as much pure and cold water, the re-«&ion of 
theſe two ſubſtances on each other is ſo ſtrong, that inſtantly a boiling ariſes, 
attended with many vapors, and a noiſe fimilar to that of a red-hot iron plunged 
into water. The heat reſulting from the re- action of theſe two cold liquors is 
10 great, that in an inſtant it equals, and even much ſurpaſſes the heat of 
boiling water. Some chemiſts have attributed this heat to a diſengagement of 
the igneous particles contained, in vitriolic acid. This is not true, except they 
only mean the igneous particles contained in this acid, as in all other ſub- 
ſtances, and which are ſet in motion by all collifions ; but not any-ſuperabun- 
dant igneous 'particles pecu'iar to this acid, fince no experiment demonſtrates 
their exiſtence, | We | N t 1 
Ihe concentrated vitriolic acid, expoſed to the atmoſphere, attracts moiſture 
ſo much, that its bulk is conſiderably encreaſed, and it becomes mixed with 
twice its weight of water. (p) f Kun e | 
Ir may be combined with the inflammable principle or phlogiſton, and thereby 
form two compounds, differing from each other in the quantity of phlogiſton, 
and in the cloſeneſs of the union, | | 

The firſt, which is the reſult of a combination of weak vitriolic acid with 
a ſmall quantity of phlogiſton, is called volatile, ſulphureous, or vitriolic acid. 
See Acip (SurrRU EUS); and the ſecond, which ariſes from an intimate 
union of vitriolic acid, freed from all water above what 1s neceſſary to its eſſence 
as a ſaline ſubſtance, with about a ſeventh part of its weight of pure phlogiſton, 
is called Sulphur. See SULPHUR. * nh n 

Earths are more or leſs ſoluble by vitriolic acid, according to their natures; 
and form with it different ſalts, or earthy ſaline compounds of different pro- 
perties, according to. the kinds of earths employed. Particular management is 
requiſite to combine vitrifiable earths with vitriolic acid: and the ſalts reſulting 


- (p) Dr. Gould relates, that three drams of found that an ounce of this acid, by expo- 
concentrated vitriolic acid acquired by im- ſure to air during a year, had imbibed more 
bibing moiſture from the air, in 57 days, moiſture than ſix times its original weight. 
an increaſe of fix drams and a half; and that For the method of obtaining this acid, /ce 
in general this acid acquires increaſe of Spixftr of SULPHUR, CLys8Us of SUL- 
weight in a compound ratio of the large- PHUR, and CONCENTRATION ITRIO- 
neſs of the ſurface expoſed, and of the tic Acip, * | 
kumidity of the atmoſphere, Neuman 114 ia 
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from their combination have not yet been ſufficiently examined. See VirRHTIA- 
BLE EARTHS e — — — ade 1 
Calcareous may iſſo without any previous preparation by 
vitriolic acid. This ſolution is made with moderate —— and from 
this combination reſults an earthy ſaline compound, pm + of cryſtallization, 
whoſe principles are ſo intimately combined, that the ſaline properties of the 
vitriolic acid are almoſt entirely maſked by thoſe of the earth which is the pre- 
vailing principle (ee Arrixity, ; fo that this neutral vitriolic falt with earthy. 
baſis has no ſenlible taſte, and is. ſcarcely ſoluble in water: according to Mr. 
Baume's experiment, one grain only of it could be diſſolved in an ounce of 
water. This want of ſaline properties, which ane common to all vitriolic 
ſalts with baſes of calcareous earth, has occaſioned them to be diſtinguiſhed by 
the name of Selenites, from other combinations whoſe ſaline properties are more 
obvious. See SELENITES | | Ar 
Alum is a vitriolic ſalt with earthy baſis, but it differs conſiderably from Sele- 
nites. This difference proceeds from the nature of its earthy baſis, which is not 
_ calcareous, but argillaceous. See Alun. 15 
Vitriolic acid may be combined and ſaturated with vegetable fixed alkali : and 
from this combination is formed a neutral ſalt, capable of being cryſtallized, 
bitter, hard, and not eaſily ſoluble in water. Several names have given: to 
this ſalt from the ſeveral ſubſtances. whence its alkaline baſis was extracted, at 
a time when theſe alkalies were ſuppoſed to differ from each other. Theſe names 
are, Sal de duobus ; vitriolated tartar ; arcanum duplicatum. See theſe wordt, 
and ALKALI (VEGETABLE.) | 
With the ine baſis of ſea-falt, called marine or foſſil alkali, the vitriolic 
acid forms a neutral, cryſtalizable ſalt, called Glauber's ſalt, which differs from 
vitriolated tartar in the figure of its cryſtals, its greater ſolubility in water, the 
quantity of water contained in its cryſtals, and its property of drying in the air, 
or loſing much of its water, by which the cryſtals loſe their tranſparency, their 
ſolidity, and are reduced into a white meal, called Moreſcence. See ALK ALI. 
(Max ix E), and SaiT of Graus zk. 7 1 | 
Volatile alkali combined to the point of ſaturation with a vitriolic acid, 
forins a neutral ammoniacal falt, and- cryſtalizable, called Salt (Vitriolic Ammo- - 
niac), which ſee, and Al ALI (VOLATILE). E097 
Vitriolic acid being more fimple and more powerful than the nitrous and ma- 
rine acids, ſeparates them from the alkalies to which they are united, and ſub-- 
ſtitutes itſelf in their place, See NiT&E and Sar (Counon), Pt 
In — this acid acts upon all metallic fubſtances, and diſſolves them 
with mena peculiar to each. It forms with them neutral ſalts with me- 
tallic baſes capable of cryſtalizing; to all which ſalts M. Macquer thinks proper in 
his courſe of chemiſtry to give the general name of vitriol, and to ſpecify the 
different vitriols by name of the metallic matters which enter into their 
compoſition. Thus, for example, he propoſes to call the combination of vitriolic 
acid with filver, vitriol of filver, or lunar vitriol ; and the combination of the 
ſame acid with mercury, vitrio! of mercury, &c. in the ſame manner as the neu- 
tral metallic falts formed by the union of vitriolic acid with iron and with cop- 
r, are called vitriol of copper, and vitriol ef iron, or martial vitrial. See 


ITRIOL, ] 
D 2 5 This 


20 41 


Tehis acid, in conſequent 


pheno- 
als logiſton ; 
or that this principle is a medium of union between this acid and metallic earths. 


TR10L. ( rr 

It — from what has been ſaid on the combinations of vitriolie acid with 
all the ſubſtances with which it can form a neutral ſalt, that all theſe neutral 
vitriolic ſalts are ſuſceptible of ization. This p is peculiar to 
vitriolic acid, and probably from the intimacy of union contracted 
betwixt this acid and the ſu ces which it diſſolves. ik A at 
- Concentrated. vitriolic acid acts with conſiderable force on all oils and 
concrete oily matters. It boils and grows warm when added to them. It partly 


(9) — anats acid * thay 
and zinc ily, and copper very 7. 
Boiling — vitriglic acid diſſolyes 
copper, and partly diſſolves and partly tor- 
rodes ſilver, tin, mercury, and lead. Vitri- 
olic acid does not directſy diſſolve gold, but 
precipitates it from aqua regia, which —— 
pitate is ſoluble in-vitriolic acid. It leſſens 
the volatility of mercury and of arſenic ; and 
the fuſibility of lead, zinc, biſmuth, and 
regulus of antimony, It diſſolves the calxes 
of moſt metals. It alſo diſſolves the ſemi- 
metal, regulus of cobalt, but not nickel, 
Although vitriolic acid has a ſtrong power 
to combine With iron, yet its adheſion to it 
. — by boilingafoluti 
FX = r ' | t. f a on 
| of green vitriol in 8 velleſ, or with 
flinge of copper, part of the iran was depo- 
fited, in its place part of the copper 
Was diſſolved, is, experiment is ſo much 
more remarkable, as a diluted vitriolic acid 
has no ſenſible upon copper in « ſhort 
time, The acid therefore by its previous ſo- 
lution of iton ſeems to have been ſo changed, 
as to be rendered capable of diſſolving * 
per, This experiment does not contradict 


very weak, Thus 


the general rule by which the of union 
of lic acid — — to 
iron than to copper, but may be explained 
from the flight adheſion of the inflammable 
principle to the earth of iron; by which pro- 
petty ſalts formed by this metal with vitriolic 
or nitrous acids are continually decompoſing 

the phlogiſton, which is the — o 
union betwixt acids and earths, eſcapin 

into the air or combining with the aci 

and the calx of iron ſeparating from the acid, 
in form of a red ſediment. This decompoſi- 
tion of martial vitriol, and martial nitre, and 


alſo of ſome other metallic ſalts ſubſet to 
the ſame change, is accelerated by op lica- 
tion of heat, air, moiſture, and, as Mr. Mar- 

aaf es experiment ſeems to indicate, by 


application of another metal, as copper. 
Mr. me has not given his ſentiments 
concerning the cauſe of the alteration pro- 
duced upon the acid in his experiment, by 
which it is rendered capable of diſſolving 
copper. ls it by abſorption of the — — 
of the iron, that it becomes volatile vitriolio 


acid, and thereby acquires new properties as a 


menſtruum ? 
decompoſed | 
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decompoſes them, blackens, and in ſome ſort burns them. From theſe mixtures 
many fumes exhale, which have a mixt ſmell of burnt oil, and very ſuffocating 
volatile yitriolic acid. See the detail and explanation of theſe phenomena at the 
word Or. 

Vitriolic acid, when very weak, does not appear to have any action upon 
oils, becauſe its ſuperfluous water, with which it ſtrongly adheres, hinders it 
from combining with theſe ſubſtances, to which the water cannot be united. 
However, the union of ſuch a weak vitriolic acid with oil, does not ſeem im- 
poſſible. See Or. 

Concentrated vitriolic acid ſhews, when mixed with ſpirit of wine, many 
very intereſting phenomena, and which vary according to the proportions of 
theſe cwo acids, and the management employed. 

Without diſtillation, it entirely combines in ſubſtance with ſpirit of wine. 
without occaſioning any decompoſition ;. that is to oy, it does not combine 
with any of the principles of the ſpirit of wine preferably to the reſt, It loſes 
its acidity by this union, and is rendered greatly milder. Hence it is called 
Dulcified Vitriolic Acid. It has alſo been called WATER of RaBerL ; which ſee. 

When | wi of wine and vitriolic acid are diſtilled together, the latter decom- 
poſes the former, takes poſſeſſion of its aqueous principle, reduces a part of it 
into a middle ſubſtance betwixt ardent ſpirits and ol, to which the name 
Ether has been given; and laſtly, the acid reduces the ſpirit of wine into a 
true oil, which has been im y called Sweet Oil of Vitriol. See the words 
—— (ArDEnT) ; EruzR ; Ernzx (VĩIrRIOL Ie) ; and SwzzT OIL of 

ITRIOL, . 

Vitriolic acid is no where in nature found pure; that is, unmixed with any 
other matter, This from its capacity to diſſolve, and to combine 
with a great variety of different ſubſtances. | | 

Thus vitriolic acid is found naturally combined, 1. With an inflammable 
ſubſtance ; then it is in form of ſulphur or bitumen ; or, 2. With earthy ſub- 
ſtances in form of ſelenites, aluminous and argillaceous matters ; or, 3. With 
metallic ſubſtances, in form of natural vitriols ; or, 4. With alkaline ſalts, in 
form of neutral vitriolic ſalts with alkaline baſes, But it is almoſt only with 
the foſſile or marine alkali that the vitriolic acid is ever found naturally com- 
bined, becauſe this alkali is moſt generally diffuſed, and is indeed almoſt the 
only natural alkali. Vitriolic acid is therefore found in form of Glauber's . 
ſalt, Natural Glauber's falt is chiefly found in thoſe waters which contain 
common ſalt, See SALT (Common) and WATER of Str Fountains, 

Vitriolic acid, combined with vegetable fixedalkali, forming vitriolated tartar j or 
with volatile alkali, forming vitriolic ammoniac ſalt, otherwiſe called the ſeoftt am- 
moniac ſalt of Glauber can be found but very rarely, and by particular decor. 
poſitions and combinations z as, for example, by burnings. | 

From what has been ſaid concerning the ſtates in which vitriolic acid 
is naturally and habitually found, we may perceive that it cannot be obtained 
alone and pure without 5 py artful operations z that is, Mun ng 
thoſe bodies which contain moſt of it, and ſrom which it may be e ro- 


cured. Theſe bodies are Swpbur and Vitriols, See theſe words for the extrattion 
| — 


of Vitriolic Aid. 
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Upon confidering the ſeveral fubſtances with which vitriolic acid is found 
naturally —. an intereſting queſtion ariſes concerning: the original and 


primitive ſtate of this acid. For as ſulphur is ſpread in very large quantities 
within the earth, and that by its burning or decompoſition, its acid ſeparated 
from its phlogiſton becomes capable of combination with earthy and metallic ſub- 
ſtances, as happens actually in the fabrication of vitriols and of alum; we may 
conſider whether all vitrielic acid has been originally in the ſtate of ſul- 
phur; and if one part of this ſulphur being confumed or decompoſed by na- 
tural cauſes, as happens in volcanos, its acid has formed all the vitriok and 
vitfiolic ſalts with earthy baſes, which are found formed in the earth; or:whe- 
ther, as we know by the experiment of the artificial. compoſition of ſulphur, 
that vitriolic acid quits every other ſubſtance in order to combine with phlo- - 


giſton; all this acid was originally combined with earthy and metallic ſubſtances 


and theſe vitriolic falts, meeting matters abounding in phlogiſton, have been 
decompoſed to form all the ſulphur found in the. earth. This queſtion cannot 
certainly be decided but by the profoundeſt reſearches into the natural hiſtory 
of theſe ſeveral bodies. 5 £713) 
I The affinities of vitriolic acid according to Mr. Geoffroy's table are, phlogiſton, 
fixed alkali, volatile alkali, earths, iron, copper, and filver : and according to 
Mr. Gellert's table, phlogiſton, fixed alkali, volatile alkali, earths, zinc, iron, 
copper, ſilver, tin, lead, mercury, biſmuth, lus of antimony, and arſenic. | 
VII. ACTDS(VOLATILE). Thoſe acids are ſo called which are more 
volatile than moſt other acids; which volatility proceeds either from an union 
of ſome phlogiſton, or of ſome attenuated oil. Such are the volatile vitriolio 
acid; the acid ſpirits of ſome acrid vegetables, as the roots of ſquills, accordin 
to Mr. Cartheuſer ; the acids which riſe. when butter or fat are diſtilled } and. 
others ſimilar. : ; | 5 
XVIII. ADEPT is the name aſſumed by thoſe alchemiſts who pretended. 
to have diſcovered the philoſopher's ſtone. See STons (PHILOSOPHER's). 
XIX. ADOPTER. See Receiver. A « 
XX. AFFINITY. By affinity (7) is underſtood that tendency which: 
the conſtituent or integrant parts of bodies have to unite, and that power by, 
which they adhere when united. a | | 
The definition of. affinity ſhews that it is not a word void of meaning. The: 
power with which the parts of bodies tend to unite with each other, and their, 
adheſion when united, are very ſenſible and palpable effects, ſince this power 
cannot be deſtroyed but by another power as real and more conſiderable. It is. 


(7) Dy. the terme. affinity and ol at+ 
traction, we ought to-underſtand the power 
by which the conſtituent parts of bodies 
unite, and not. to. ſuppoſe that this power 


is exerted by any fimilarity and homogeneity 
of parts, or by any mechanical trahbon, as 
theſe terms ſeem to imply. The cauſe of 


this power, or the manner in which this 
union of conſtituent parts, is produced, is. 
unknown to us. To theſe terms, therefore, 


another leſs exceptionable, namely, the power 
of combination, may be ſubſtituted. In our: 
author's definition of affinity is comprehended 
not only the prone? union. of the conſti- 
tuent parts of bodies, which is the proper- 
object of chemiſtry, but alſo the power of 
union of the inte parts of bodies, which 
he calls the affinity of- tion, and 
which is treated of by writers on natural 
philoſophy and mechanies under the terms, 


attraction,, 


1 
befides demonſtrated by numberleſs 
ſion of two bodies applied to each other, whoſe ſurfaces are finely poliſhed ; by 
the tendency which two drops of water, or of oil, mercury, or of any other fluid, 
have to run together and unite into one maſs ; by the convex or ſpherical figure 


which drops of fluids aſſume, when their form is not given them by containing 
veſſels or other body, and when they are ſupported by bodies with which they 
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| iments ; a*, for example, by the adhe- 


are not diſpoſed to unite : all which effects happen even in a vacuum, and 
demonſtrate the affinity which the integrant parts of bodies ſolid, or fluid, have 
to each other. | 

The affinity of the conſtituent parts or 
tail of all the phenomena in chemiſtry. | 

We do not here enquire into the cauſe of this great effect, which is ſo general, 
that it may itſelf be conſidered as the cauſe of all combinations, and may ſerve 
to explain them. It may perhaps be a property as eſſential to matter as its 
extent and impenetrability, of which we can ſay no more, than that ſuch pra- 
perties do exiſt, On this ſubject the works of Newton, Freind, Keil, and the 
Abbe Marcuzzi, may be conſulted. Theſe authors have endeavored to illuſtrate 
theſe obſcure ſubjects by calculation. We ſhall be fatisfied with obſerving the 
moſt remarkable laws, according to which the principles of bodies unite and 
combine, in conſequence of this property. | 

M. Macquer diſtinguiſhes ſeveral torts of affinities. Not that he believes there 
are diſtinct ſpecies of affinities ; for it is very certain, that it is but one and 
the ſame property of matter, differently modified according to' different cir- 
cumſtances ; but only that he may better diſtinguiſh and remark the phenomena 
occaſioned by this property, in the detail of the combinations and ſeparations 
which it effects in the moſt general and moſt important operations of che- 


principles is demonſtrated by the de- 


By ſimple affinity he means the diſpoſttion to unite and adhere, which is obſerved 
cen the integrant and homogeneous parts of the ſame body, or between 
the heterogeneous parts of two different bodies. The ſimple affinity is therefore 
diſtinguiſhed into two kinds. bs F 
The firſt kind of ſimple affinity produces the union of aggregation ; that is 
to ſay, that the body reſulting from this union is cf the ſame nature, but of 
larger ſize, M. Macquer calls it the affinity of aggregation ; as, for example, when 
ſeveral looſe particles of the ſame metal or of the {ame earth are united together 
by fuſion, fo as to form but one maſs. See AcorReGATION, 1 
The ſecond kind of ſimple affinity, producing the union and adherence. of 
heterogeneous parts, different in their natures, * Ihe which reſults a new com- 
pound body, whoſe properties are different from thoſe of the two principles 


attraction, gravitation, and coheſion. Whe- 
ther theſe two unions are produced from the 
ſame cauſe differently modified, as our au- 
thor affirms, I know not; but their effects 
are ſo different, that they deſerve to be con- 
ſidered 2 the union of integrant 
parts being only an appoſition of theſe 
parts, which are capable of being disjoined by 


mechanical means, and without any chan 

produced upon their properties ; nd the uni- 
on of conſtituent parts, or combination, being 
attended with conſiderable changes of proper- 


ties, and being incapable of disjundtion by 


mechanical means. See the article Compos- 
TION of Bobits, and the following Note. 


; from 
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from which it was formed, is called affinity of compoſition ; becauſe a new body 
is actually compoſed. If, for example, the primitive integrant parts of vitriolic 
acid be united with thoſe of iron, a new body reſults from this union, which is 
—_— vitriolic acid nor iron, but a, compound of the two, called martial 
vitriol. | | | 

The following remarks may be made on ſimple affinities. | 

I. Thar the affinity of aggregation reſiſts the affinity of compoſition. For it 
is evident that the force whuch makes the homogeneous and integrant parts of 
a body adhere together, hinders them from ſeparating, in order to join the parts 
of another body. | | | 

2. Hence it follows, that if the adheſion of aggregation between the integrant 
pos of a body be weakened or deſtroyed, the affiriity of compoſition is thereby 
acilitated z that is, the affinity which they have to join the parts of another body. 

3- That as the hardneſs of a body ſuppoſed ſimple and homogeneous _ 
only on the adheſion of aggregation betwixt its integrant parts, if this on 


be deſtroyed by ſeparating theſe parts from each other; as by reducing them 


into fine powder, or ſtill more by diffuſing them in a liquid, with which they 
have no adheſion, or leſs than they had to each other; they may then be com 
bined with the parts of another body, more or leſs eaſily, in proportion as 
they have been more or leſs ſeparated by this mechanical diviſion. 

4. As different bodies are more or leſs ſuſceptible of this mechanical diviſion, 
whether artificial or natural, by which their integrant parts are more or leſs 
ſeparated from each other, hence ariſes a great difference betwixt theſe bodies 
in their greater or leſs facility of combining with other bodies. 

5. This facility of combining with another body does not, however, determine 
ſolely the degree of affinity betwixt theſe two bodies. For experience ſhews 
that principles or conſtituent parts of certain compounds, which unite together, 
very readily and eaſily, have however but a weak adheſion, which is deſtroyed 
by the ſmalleſt effort of analyſis, or chemical — z while other prin- 
ciples which can be united only with great difficulty, and by ſtudied means, 
contract together an union much ſtronger, and much leſs apt to be diſſolved. 
Mercury, for inſtance, unites much more eaſily with nitrous acid than with the 
marine, but yet it adheres much more ſtrongly to the latter than to the former. 

Hence we ought to conclude, that we cannot poſitively determine that one 


body has no affinity with another body, becauſe no means are known of uniting - 


them. On the contrary, ir appears certain that all natural bodies have a certain 
degree of affinity, and facility of uniting with each other, and a certain 
of adheſion when they are united, and conſequently, that there are no combina- 
tions really and abſolutely impoſſible ; but that this degree of affinity varies 
according to the different ſtates in which theſe bodies are found. 
However, as the want of union betwixt two bodies prevents their affinity 
from ſhewing itſelf, we may cogſider bodies which we cannot combine as having 
no affinity together, until chemiſtry be ſo far advanced as to make combinations 


which now ſeem impoſſible. Thus, for inſtance, oil is ſaid to have .no affini 
with water, nor lead with iron, nor iron with mercury; becauſe, in fact, th 
bodies cannot be directly united together in chemical operations. Thus any 
affinity which they may have together is to us of no conſequence, 


On 


＋ 
: 


1 

On the contrary, as the affinities of bodies which may be united together, 
produce in chemical operations effects proportionable to their facility of union, 
and to their force of adheſion when united, we may conſider the affinity of 
bodies in general, as being in a compound ratio of theſe two properties. 

The laſt remark we can make on the ſimple affinity of compoſition, furniſhes 
a very uſeful and very general fundamental law, by which we may diſcover, 
even without decompolition, the principles of which bodies are compoſed. The 
remark is, that all compound bodies have properties partaking of the properties 
of the principles of which theſe bodies are compoſed. Thus, for 2 the 
union of two principles, of which one is fixed, and the other is volatile, forms 
a compound, whoſe degree of fixity or volatility is intermediate betwixt thoſe of 

The 
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principles. 5 
ame — be ſaid of all the other properties; ſuch as gravity, opacity, 
‚ cy, ductility, hardneſs, fluidity, &c. and even of the affinities: ſo 
that, ſuppoſing we knew perfectly the properties of the principles of a com- 
pound, we might by examining the properties of this compound, diſcover its 
principles, even although its analyſis were impoſſible. | 
We muſt however allow that this rule, although very general, is ſubject to a 
conſiderable number of reſtrictions and modifications, which depend on a num- 
ber of particular circumſtances. For example: it happens ſometimes that the 
operation by which two principles are united changes or even annuls ſome of the 
rties of theſe principles : it happens too that ſometimes their union deve- 
new rties, which cannot be immediately perceived in either of the 
principles. But ſuch changes are never ſo compleat as to lead one into groſs 
miſtakes concerning the principles ; therefore they do not prevent the rule 
being ſufficiently ' general, to be an excellent guide in many chemical 


enquiries. (5) 
Where more thay two bodies a& upon one another, the affinity may be called 
complicated; and from the definition given, it appears that all theſe complicated 


affinities muſt be of the kind called Affinity of Compoſition. 


wt ALIEN — the ny ſo 
rom bein that perhaps re- 
verſe of it 1 as à general 
rule; and a ge of properties, and a 
production of new properties, may be con- 
fidered as criterions, by which compound bo- 
dies, chemically combined, may be. diſtin- 
guiſhed from bodies formed merely by mix- 
ture or appoſition of in 
which latter compound 

ties are intermediate betwixt the properties of 
the ſeveral component parts, and no new pro- 


t parts; in 


perties are — 1 ＋ Thus, three parts of 
copper com of 


ined by fuſion with one 
tin, forms a body more hard, ,more brittle, 
and more ſonorous, than either of the con- 
ſtituent metals. Its hardneſs, theref6re, its 
brittleneſs, and its ſonorouſneſs may be 


. conſidered as new properties. _— 


ies, the proper- 


. ** * — the intermediate co- 
or, its ſpeci vity is ter 
than the incermediate” ſpecific — 
Further, the properties of bodies are in 
many inſtances deſtroyed or annulled by 
chemical combination. Thus the acrimony 
and deliqueſcency of acids and of alkalics 
are almoſt entirely annulled by combining 
theſe two kinds of ſubſtances together, 
Every body chemically combined may fur- 
niſh facts which refute the general propo- 
ſition mentioned in the text. Bodies | 
by mixing, not by chemically combining 
ſeveral ſubſtances together; as, for inſtance, 
a liquor formed by mixing wine and water; 
partake of the qualities of each 4 
proportionably to the quantity of it em- 
ployed. S CoMPEsITION of Bonis, ard 
AGGREGATION, . | 
| Fuſt, 
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Firſt, we ought to conſider that complicated affinity in which only three 
principles act. Experience indicates the — obſervations. 
If a principle be added to two other principles united together, phenomena of 
compoſition or of decompoſition happen, which differ according to the affinities 
of theſe three bodies to each other. | ; 
1. Sometimes the third ſupervening principle is united to the other two, and 
forms together with them a compound conſiſting of three principles. For 
example, if to a maſs compoſed of gold and filver, ſome copper be added, 
this third metal is united to the other two, and forms with them a compound 
conſiſting of three principles, namely, gold, ſilver, and copper. Thus it hap- 
pens, when the third ſupervening principle has with the two others an affini 
_ or almoſt equal to the affinity which theſe two principles have to eac 
er. | | | 
2. The ſame thing alſo happens ſometimes, although the third ſupervening 
principle has no — with — the two principles originally united. But 
then it is neceſſary that this ſupervening principle ſhould have, with the other 
of the two e "$1 an affinity equal to the affinity ſubſiſting between thoſe 
two principles originally united. And in this caſe, that principle which ſerves 
to connect and unite the two which could not otherwiſe be united, is called an 
intermedium. This affinity may alſo be called the affinity of intermediums. For 
example, if water be added to the compound called liver of ſulphur, which 
conſiſts of two principles, ſulphur and fixed alkali, it unites with the water, 
diſſolves in it without being decompoſed, and forms a new compound —— 
of three principles, namely, ſulphur, fixed alkali, and water. The water and 
ſulphur could not by themſelves form any union : but as fixed alkali has a 
great affinity with both ſulphur and water, it ſerves upon this occaſion as an 
intermedium to unite theſe two ſubſtances together. It is neceſſary to remark, 
that in this affinity of intermediums, the affinity of the principle which ſerves as 
an intermedium 1s weakened, becauſe it is divided betwixt two bodies ; and 
that the union contracted with them is leſs ſtrong than if it were united to one 
of them only. 988. * | 
, 3. Sometimes a third principle, when added to a compound conſiſting of two 
principles, does not unite but with one of theſe two 8 and obliges the 
other to ſeparate itſelf entirely from the principle with which it was originally 
united. In this caſe a total decompoſition happens of the firſt og a 
a new combination of the remainihg principle with the ſupervening principle; 
from which a new compound reſults. This happens when the ſupervening 
principle has little or no affinity with one of the principles of the compound ; 
and when it has with the other, an affinity much ſtronger than that which ſubſiſts 
betwixt the two firſt principles. For example, when an alkali is added to a 
ſolution of a metallic matter in an acid, as it has more affinity with the acid 
than with the metal, it ſeizes the acid, and obliges it to quit the metal, which 
| N precipitates; becauſe the metal has much leſs affinity than the alkaline 
t has to the acid. | | * r 
4. It happens ſometimes chat a principle, which, in conſequence of the 
affinity we have been diſcourſing of, has been ſeparated from another principle, 
may again reſume its place with the principle, as it was originally, and difpoſſeſs 
the ſupervening principle. This affinity, which is called reciprocal, on —_— 


1 


ciple, an almoſt equal affinity, and that 
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of its reciprocal effects, takes place when the two principles which are alter- 
nately ſeparated from the third principle by each other, have with this third prin- 


their ſeparation is procured by particular 


.. circumſtances relative to ſome of their properties. 


All that has been ſaid concernin 


e affinities -of three principles may be 


applied to affinities of four principles, due regard being had to the changes 


produced by the introduction of a fourth principle. 


It is evident, for example, 


that in place of one decompoſition and one new compoſition, which can reſult 
from the different degrees of affinity of three principles, the affinities of four 


me forming two new compounds, may, 


a mutual change, produce two 


ſitions and two new combinations, This always happens when the ſum 
of the affinities, which each of the principles of the two compounds has with 


the principles of the other, ſu 
the principles forming 
there is a double exchange of princi 


rpaſſes the ſum of the affinities ſubſiſting betwixt 
the two firſt compounds. This fort of affinity, where 


may be called double affinity. ples 


of theſe affinities are often met in chemical operations and mixtures; and 
_ a knowledge of them, it would be to explain many ſin 


phenomena of decom 


poſition, For example, it 


appens often that two principles, 


neither of which could ſingly effect the diſunion of the principles of a com- 
pound, becauſe their affinities are each of them inferior to the affinity betwixt 
the principles of that compound, become nevertheleſs capable of procuring this 


decompolition when thi 
as we have alread 
principles have with the prin 
Paſs the ſum of the affinity betwixt the 


act in concurrence, - For this pu 


ſe, 1t is ſufficient, 


id, that the ſum of affinities which the two decompoling 
ctples of the body to be decompoſed, ſhould ſur- 


rinciples of the decompoſing body, and 


the affinity betwixt the principles of the body to be decompoſed. - See examples 


of this play of affinities at the 
ARSENICAL). 
We ſhall. purſue no farther theſe 


words BLuz (Pausslax), and SALT (NeuTRAL 


remarks upon affinities ; becauſe the 


| affinities of bodies compounded of many ee wap are much leſs ſtrong and 


leſs ſenſible in chemical operations; or becauſe t 


is ſcĩence is not yet ſufficiently 


advanced to have obſerved and diſtinguiſned them all. What we have ſaid is 
ſufficient to form juſt ideas on the theory of all the important phenomena which 


are exhibited 
| diſcoveries, - | 
XXI. AGARIC. (4) 
XXII. AGATE. (A) 


(t) AcaRIC is a fungus growing on the 
trunk of the common larch tree, from which 
turpentine is obtained. Three- fourths of it 
is a reſinous ſubſtance, and the remainder is 
a ſlimy mucilaginous earthy matter, ſo te- 
nacious as ſcarcely by any method to be diſ- 
ſolved by water. : 

(u) AGATE is a flint variegated: with dif- 
ferent colors blended together, and ſometimes 
with colored lines and dendritical figures, as 
the mecha flone, which is à variety of * 


by the fundamental experiments, and to conduct to many new 


— 


or with red ſpots, as the ſardea or St. Stephen's 
For * 4 are varieties — this ſtone. 
or the chemi roperties of agates, /ce 
EAaRTHS Nerd B firs the 2 
of a white agate, called chalcedony, was fen- 
dered whiter, and the color of a black agate 
was not changed. Colors may be given to 
— 4 or their natural colors may be changed. 
Mr. du Fay, in the Memoirs of the Academy 
of Sciences, 1728, relates, that to chalcedony 
a ſaturated ſolution of ſilver in ſtrong ſpirit of 
2 nitre 
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XXIII. AGGREGATION. In order to have a clear idea of what: 
chemiſts mean by the words aggregation, a regalo, aggregated bodies, we muſt 
attend to the difference betwixt what natural. philoſophers call conſtituent parts 
and integrant parts of bodies. The conſtituent parts are, properly ſpeaking, the 
principles of bodies. Theſe are ſubſtances differing in nature from each other, 
which, by their union and mutual combination, really conſtitute mixed bodies, 
which partake of the properties of their conſtituent parts. For example, the 
conſtituent parts of common ſalt are an acid and an alkali, which ought to be 
conſidered as the Principles of this ſalt, at leaſt as its proximate principles. 
See PIN IIS. As this acid and alkali are what really conſtitute common 
falt, and are the parts, to the union of which it owes its exiſtence and properties, _ 
it is evident that the conſtituent parts cannot be diſunited from each other, 
: without deſtroying and decompoſing it: fo that after ſuch a diſunion, the falt 
will no longer exiſt, but only the acid and the alkali of the ſalt, which are. 
different from the ſalt, and from each other. | 
the — the integrant parts of bodies do not abſolutely differ from 
each other; nor do they differ, as to the nature and principles, from the body 
into whoſe maſs they enter. By 'the integrant parts of a bode are to be under- 
ſtood the ſmalleſt molecules or particles into which this body can be reduced 
| | without decompoſition, We may conceive that a neutral ſalt, for inſtance, 
1 common ſalt, may be divided into molecules till ſmaller and ſmaller, without 
444-4 : any ſeparation of the acid and alkali which conſtitute the ſalt ; fo that theſe 
molecules, however ſmall, ſhall always be common ſalt, and poſſeſſed of all its 
eſſential properties. If we ſhould now ſuppoſe that theſe molecules are arrived 
at their utmoſt degree of ſmallneſs, fo that each of them ſhall be compoſed of 
one atom of acid and of another atom of alkali, and that they cannot be further 
divided without a ſeparation of the acid and alkali, then theſe laſt molecules are 
thoſe which Mr. Macquer in his Chemical Lectures calls primitive integrant. 
molecules. : 
In the fame manner that we conceive that a body may be divided into its 
primitive integrant molecules, without any change of its nature, or other alteration 
than a diminution of its bulk ; ſo we. may alſo eaſily perceive, that if theſe pri- 


nitre gave a reddiſh brown color, to oriental ſtones may be ſtained black by applying to 
agate a blacker ſtain, and changed the —— them a ſolution of copper in aqua fortis, and 
ſpots of an agate to purple. The ſtone after the afterwards expoſing them to a. red heat in a 
application of the metallic ſolution ought to crucible. Sce Lewis's Commerce of Arts. 


be placed in the ſun ; and the color may be 


rendered more intenſe by ceppating the appli- 
cation of the ſolution, The 4 1996 ſpreads fo 
much on the ſtone, that neat deſigns cannot be 
made on it. Dr. Lewis propoſes to remedy 


this inconvenience by covering the ſtone over 


with etching wax, and the lines intended to 
be ſtained cut through this ground, in the 
manner of etching copper plates. The co- 
lors given to theſe ſtories may be deſtroyed 
by fire or by aqua fortis ; and the colors 


- thus deſtroyed by aqua fortis are recoverable 
by expoſure to the ſun, Agates aud other 


Mocha ftones may be imitated by moiſtening 
the ſmooth ſurface of an agate with a ſolu- 
tion of copper, and on the middle of this 
ſurface ſetting an iron nail upright on its 
head. The iron abſorbs the acid from the 
copper, and the copper forms ramifications. 
If the nail be then removed, and the cor- ' 
roded iron carefully waſhed off by dipping 
the ſtone in water, the vegetations may be 
rendered by a red heat, of a black color. 
Theſe vegetations are not fixed in the ſtone, . 
which ought therefore to be covered with a . 
plate of eryſtal glaſs. y 


mitive - 


mitive integrant molecules, which are all homogeneous-and of the ſame nature, 
and which are ſuppoſed ſeparated from each other, ſhould be brought to unite 
and combine together, no new body, that is, a body of different nature, will 
reſult from this union, but only a more conſiderable maſs of the ſame body : 
that is to ſay, for inſtance, chat if the primitive integrant molecules were common 
falr, their reunion would till form common ſalt, only in a maſs fo much larger, 

as there is a r number of theſe molecules united together. Bur it is the 
union of theſe homogeneous parts, of theſe primitive integrant molecules, which . 
modern chemiſts have called aggregation ; and they have called aggregates bodies - 
conſidered as reſulting from — rimitive integrant parts, in oppoſition to the 
names mixis and compounds, which they have given to bodies conſidered as 
reſulting from the union of their conſtituent parts, which are ſubſtances hete-- 

neous, and of different natures. 

he name of intggrant parts, which has been given to thoſe whoſe union 
forms gates, Wrees well with them; becauſe, in fact, this union is a kind 
of addition or integration (if ſuch a word may be uſed) of a certain number of 
parts of the ſame kind, whence reſults a ſum, or a whole. 

It is very eſſential to obſerve on the ſubje& of gation, that we ſhould. 
have a very falſe idea of it, and entirely oppoſite to chemical mena, if we 
underſtood by this word nothing but a ſimple juxtapoſition of the integrant parts 
of bodies: for beſides that, there muſt be à real adheſion and intimate union 
of theſe ſame parts with each other, ſo that they cannot be ſeparated bur. 
by ſome force ſuperior to that by which they are united. A heap of ſand, for 
example, if we conſider the grains of ſand as its integrant parts, cannot be 

ed as an aggregrate, becauſe theſe grains are only juxtapofited, and have 

no real. adheſion together; ſo that the reſiſtance which they oppoſe to their 
ſeparation can only proceed from their gravity, and is not the effect of adheſion, 
or * to — 3 ES the fabjett of 
In the ſecond place, it is to obſerve on jet of aggregation, 
that the force of adheſion of the — ray parts of different bodies vanes much, . 
according to the nature of theſe bodies, ſome. of them adhering very ſtrongly. 
and others very weakly ; and that thoſe which adhere weakly are generally the 
\ eaſieſt to be diſſolved, confidering that the ſolution of a body, or its combina- 
o (TTT 

in t parts ies are ſe „or thei i rokefi 3 
which 1s — done by the e but chiefly. by the action of 
menſtruums. | 

All theſe conſiderations on the aggregation of bodies, although very ſimple 
in themſelves, are of the greateſt importance in the theory and practice of 
chemical operations. Becker and Stahl were the firſt who explained theſe ideas, 
which have been. ſince illuſtrated and extended by the beſt modern chemiſts. See - | 
the _— Arriurry, CoMPosITION, SOLUTION, DECoMPosITION, Drvisiow 
of Bopres. , 

XXIV. AIR. Air is a fluid inviſible, inodorous, inſipid, imperceptible to 
all our ſenſes but the touch, and is conſidered as a fimple elementary body, and 
primary principle, becauſe it cannot be altered or decompoſed by any known , 


methods. 


The. 
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The air is always in form of a _ 


to it. But it is certain that no cold 


I 'R 


hough perhaps that fluidity is not eſſential 
as ever yet been produced, natural or 


artificial, ſtrong enough to deprive it of its fluidity. 

We cannot flatter outſelves that we can have air, any more than the other 
elements, in perfect purity. On the contrary, it is always found mixed with 
more or leſs of foreign ſubſtances, proceeding from a perpetual exhalation of 
volatile matters, and particularly of water, with which it has even a certain 


degree of adheſion. - (x) 


'The primary integrant parts of air, although certainly very ſmall, yet are not 
ſo ſmall as thoſe of water, and even thoſe of other liquids leſs ſimple, ſuch 
as ſpirit of wine and oils : at leaſt, theſe liquids paſs eaſily enough through 


the pores of ſeveral ſubſtances, ſuch as 


paper, the ſkin, &c. through which 


the air does not paſs, or paſſes with difficulty. 
The experiments of Mr. Boyle, and more particularly thoſe of Dr. Hales, 


related in his Vegetable Statics, prove that moſt vegetable and animal matters con- 


tain a prodigious quantity of air; and ſcarcely credible, if the effects it pro- 
duced were not ſo conſiderable and ſenſible. Chemical experiments alfo give 
us many occaſions not only of obſerving theſe phenomena, but alſo of aſcer- 
taining the quantity of air diſengaged, or abſorbed in ſeveral operations. (y) 
It appears that air, as well as other primary principles, is found in bodies 
in two different ſtates : that is to ſay, that in certain bodies, and in certain 
circumſtances, it is merely diſperſed and interpoſed betwixt the in t parts 
of thoſe bodies, but without adhering to theſe parts, or at leaſt adhering but 
_ weakly. This air, which may be ſeparated by means purely mechanical; 
ſuch as the 22 of the air- pump, compreſſion, or ſhaking ; and which 
es 


þeſides poſſe 


: all its other properties; ought not to be conſidered as one of 
the elements of thoſe bodies in which it exiſts. But that portion of air which 


cannot be ſeparated from many bodies but by analyſing them, and by employing 


ſuch means of decompoſition as chemiſtry 


furniſhes ; which, beſides while it re- 


mains in thoſe bodies, is deprived of one of its eſſential properties, its elaſticity, 
which it does not recover till it is — z this air, I ſay, ought truly to be 


conſidered as one of the elements or c 


(] Air not only adberes to water, as the 
text ſays, but chemically combines with it, 
and probably with many other volatile mat- 
ters. The diſſolving power of air, as of 
other menſtruums, is encreaſed by heat; and 
hence upon an acceſs of cold, the air depo- 
ſits part of its water which it kept diſſolved 
while its heat was greater. The water de- 
poſited becomes then viſible, forming fogs, 


or condenſing upon any cold body, as 


upon glaſs windows. This diſſolving power 
of air is alſo effected by other circumſtances 
beſides heat: for we find that in equal heats 
air ſometimes imbibes water faſter than at 


. ether times. Dr. Gould found that vitriolic 
acid ſaturated with water by long expoſure 


ituent parts of theſe bodies. 


to air, did ſometimes loſe. and ſometimes 
gain weight, according as the air was diſ- 
poſed to depoſit or diſſolve moiſture, By 
what circumſtances this diſſolving power 
of the air is effected, and how theſe vari- 
ous ſtates of the atmoſphere affect the health 
of vegetables and animals, are ſubjects wor- 
thy of enquiry. | 

(y) Whether the permanently elaſtic va- 
pors produced in diſtillations and other 
operations be really atmoſpherical air altered 
by its union with the bodies from which it 
is diſengaged, has not been hitherto ſhewn. 
It has been called fixed or fixable air, See 
Air (FixaeLe), | | 


The 
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The properties of pure air, and which occaſion many effects in chemiſtry, 
are : 
1. Its expanſive power; that is to ſay, that it is capable of great rarefaction, and 
of occupying a ſpace thirteen times larger than its original ſize, when it is expoſed 
to the greateſt poſſible heat. This great expanſibility of air, added to the 
prodigious quantity of it which is diſengaged in many chemical analyſes and 
mixtures, occaſions frequently violent exploſions, againſt which an intelligent 
artiſt ought always to be on his guard. ( 

2. Its compreſſibility ; that is to ſay, that the effect contrary to that we have 
been mentioning, is produced upon it by means of cold and of preſſure. 

3. Its elaſticity ; which is nothing elſe than the force with which it endeavours 
to reſume its natural condition, when it is violently rarefied, compreſſed, or 
condenſed ; and the effort which it makes for that purpoſe upon bodies which 
oppoſe its re-eſtabliſhment. ”" INLET 

4. Its weight ; which determines it to fall impetuouſly into all the ſpaces into 
which it can have acceſs, and which are unoccupied by air, or more ponderous 
bodies. The experiments which demonſtrate al theſe properties of the air are 
ſo numerous and deciſive, that nothing is better known and illuſtrated in natural 
philoſophy. On this ſubje& may be conſulted the works of Paſcal, Boyle, Ma- 
riotte, Abbe Nollet, and, in a word, of all the experimental philoſophers. Ir 
is only neceſſary to obſerve here, that the ſpecific gravity of air is to that of 
water, nearly as 1 to 850. 

5. The faculty which the air has of conſiderably facilitating the evaporation of 
volatile matters ſublimed by the fire. It is a well-eſtabliſhed fact in chemiſtry, 
that the acceſs of air greatly accelerates all evaporations and diſtillations. We 
ſee, for example, that by directing the blaſt of bellows upon the ſurface of 
any volatile body evaporating by means of fire, as water, antimony, mercury, &c. 
that the ſmoke or vapors of thefe bodies are very ſenſibly encreaſed. Ir is alſo 
certain that any diſtillation of a liquor, as of water, is much haſtened, by 
directing upon its ſurface in the inner part of the alembic, the wind of a ven- 
tilator, as an Engliſh author has propoſed. See DisTiLLaTiON and Evaro- 
RATION, (2) p 


(w) Air is expanded 4 of its bulk by the 
heat of | boiling water. See the Hiſtery 75 the 
Academy of Sciences 1699, Hales found that 
the air in a retort, when the bottom of the 
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(z) Air accelerates evaporation by its diſ- 
ſolving power, which is indeed the principal 
or only cauſe of evaporation, if by that word 
we mean the eſcape of any fluid with leſs 


veſſel was juſt beginning to be red-hot, was 
expanded to twice its former ſpace, and in 
a white or almoſt melting heat it occupied 
thrice its former ſpace or more; and Mr, 
Robins, a very accurate experimental philo- 
ſopher, found that air was expanded by the 
heat of iron juſt beginning to be white to 
og Gn its ſize. As greater expanſions 
cannot be well eſtimated, I preſume there is 
an error in that part of the text to which 
this note refers, where the air is ſaid to be 
capable of expanſion to thirtecn times its or- 
dinary bulk. 


heat than is neceſſary to convert it into va- 
por in a vacuum. By the ſame power air 
may alſo accelerate diſtillations, in. which 
the heat is ſufficient to raiſe the fluid into- 


vapor in a vacuum; but if the air be cold, 


it will probably more impede the diſtillation 
by cooling the ſurface of the fluid, and 
condenſing part of the vapor, than accele- 
rate the eſcape of vapor by its diſſolving, 


power. | 


6 Laſtly, 


5 


the exti 


. 
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6. Laſtly, the moſt ſingular property of air, and at the ſame time one of 
the moſt intereſting in chemiſtry, is, that no combuſtible ſubſtance can burn 
without its acceſs ; and that the more ſtrongly it is impelled againſt burning 
bodies, the more capid is the combuſtion. Hence it follows, that as the moit 
part of chemical operations cannot be performed without the aſſiſtance of fire, 
' a conſtant current of air more or leſs ſtrong, and in a certain direction, is neceſ- 
fary to produce the heat requiſite in theſe operations. Theſe currents of air 
are procured by bellows applied either to a forge, or to a melting furnace 


or they are procured merely by the conſtruction of the furnaces; which is done 


in ſuch a manner, that by means of a ſpace left in the upper part of the furnace; 
in which the heat keeps up a perpetual vacuum, the external air is determined 
and forced to enter by the aſh-hole, to fill the vacuum above, and conſequently 
forms a current whic _— paſſes through the fire, and which is ſo much 
more ſtrong and rapid às the vacuum of the furnace above is greater. That 
is a fundamental principle from which general rules may be deduced, applicable 
to the conſtruction of all poſſible furnaces, See BzerLows, Foxce, and 
Furnace. . 

Boerhaave, in his Treatiſe on Fire, and M. Gerike, Doctor of Phyſic, and 
Member of the Royal Academy of Berlin, who has alſo given a very large 
Diſſertation on Fire, in a very good work, printed in 1741, entitled Fundamenta 
Chymie Rationalis, are of opinion, that the acceſs of air is neceſſary to the 
combuſtion of ſubſtances; becauſe, by its weight and ſpring, it keeps the 
flame conſtantly applied to the combuſtible body, and encreaſes their contact. 

But this theory does not ſufficiently explain why combuſtible bodies may be 
kept red-hot in cloſe veſſels, without any conſumption; becauſe then it cannot 
be doubted but that the matter of fire is, by the movement excited during 
ignition, continually applied and even impelled upon the: combuſtible body, 
without its burning or conſuming. It has then all the appearance of a 


burning and penetrated by fire, but it is by an extraneous fire that it is ſo 


enetrated; its own inflammable matter is not conſumed, and reſts unalterable 
in midſt of a moſt intenſe fire. 

However this be, it is very certain that the acceſs of air is indiſpenſibly 
neceſſary to maintain the combuſtion of bodies. But it is at the ſame time 
very difficult to find the true cauſe of this fact. The phenomena of com- 
buſtion ſeem to prove, that the air materially concurs to the production of 
flame, and makes a part of it: for a given quantity of air can maintain only 
during a limited and determinate time, the combuſtion of a certain quantity 
of inflammable matter. If, for example, a lighted wax candle be placed under 
an inverted glaſs bell, which is joined exactly to its ſupport, the flame of the 
wax candle ſubſiſts during a certain time, ſo much longer as the bell is larger, 
but conſtantly diminiſhing rill at length it is extinguiſhed z becauſe the quan- 
tity of air contained in the bell _ a determinate quantity, and not capa- 
ble of being renewed, cannot ſerve but for a certain quantity of combuſtion. 
Another phenomenon - worthy of obſervation in this experiment is, that after 
jon of the wax candle, a real vacuum is formed under the bell, 
which is then as ſtrongly preſſed upon its ſupport, as if a yacuum had been 
made by an air-pump; which proves demonſtrably that the air _ - | 
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included, materially concurred to the production of flame; ſince, if it were not 
ſo, the air being greatly rarified by the heat within the bell, would, on the con- 
tra 7 make an effort to raiſe itſelf, and would eſcape violently as ſoon as it 
could. (a) : 

If we reflect but a little on theſe phenomena, many queſtions occur very in- 
tereſting, but at the ſame time very difficult of ſolution. In fact, does the air, 
which diſappears in this experiment, form a new compound with the inflam- 
mable principle of the burnt body by a new combination? If it be fo, what is 
this compound? and what becomes of it? or is the air itſelf a neceſſary pabu- 
lum or food of flame ? is it decompoſed by the act of combuſtion ? It fo, the air, 
is not a ſimple body : what then is the nature of its principles ? and what be- 


comes of them ? 


2.4.6 AIR (FIXABLE). (5) 
VI ALABASTER. The name Alabaſter is given to ſtones 
externally reſembling marble; of a hardneſs nearly equal; but inferior, and 


(a) A partial vacuum only is formed by 
this experiment. Dr. Mayow found that 
£th part of the elaſticity of the air in a cloſe 
veſſel was deſtroyed by - the burning of a 
candle till it was extinguiſhed; and Dr. Hales 
found this diminution of elaſticity of air, by 
the ſame means, to be Ath part. Dr. Hales 
alſo found that th part of the elaſticity of 
air contained in a cloſe veſſel was deſtroyed 
by burning ſulphur. All the air contained 
in cloſe veſſels in theſe experiments was not, 
however, rendered fixable by the burning of 
the candle till it ceaſed to flame ; for Mr. 
Cavendiſh found that th part of fixable air 
was ſufficient to render a quantity of com- 
mon air unfit for the maintenance of the 
flame of a candle, See Phil. Tranſ. 1766. 

(3) Alx (FIXABLE), By this term we 
mean thoſe anently elaſtic vapors which 
are diſengaged from almoſt all bodies when 
decom by diſtillation, from vegetable 
and animal ſubſtances by fermertations, and 
from many matters during their combination 
with other ſubſtances, . 

This ſubject is one of the moſt intereſting 
in chemiſtry, Little more was known con- 
cerning it, than that 2 
fluids were producible from the ſubſtances, 
and by theanethods mentioned in the above 
definition; till lately that the phenomena 
attending the combination of theſe fluids 
with, and their expulſion from thoſe ſub- 
ſtances, together with ſome other properties, 
havy been inveſti by experiments. The 
author of this Di ſeems to have been 
anacquainted even with thoſe diſcoveries 
p | 
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elaſtic - 


which were publiſhed before this work. OF 
theſe the moſt important have been deduced 
by Dr. Black, from experiments ſo con- 
ducted and related, that his treatiſe may be 
conſidered as an excellent ſpecimen of the 
beſt method of inveſtigating and demon- 
ſtrating chemical truths. See Eflays Phyſical 
and Literary, publiſked at Edinburgh. 

T he diſcoveries already made enable us to 
explain many chemical phenomena, We 
ſhall have frequent occaſions to ſupply the 
defeCts of the text in this particular, and to 
correct ſome errors that prevailed in the 
any of chemiſtry till lately, The ſubject 
is ſtill new, and much may be expected from 
further experiments. | 

Some fixable air is in , and ſome 
is not in We ſhall treat firſt of the 
latter kind, to which the name — or fix- 
able air, has been more peculiarly applied. 

An uninflammable permanently elaſtic 
fluid may be produced by various methods, 
and from various ſubſtances, As the identi 
or diverſity of the kinds of the ſeveral fluids 
thus variouſly obtained has not been yet aſ- 
certained, we ſhall mention what we know 
of each ſeparately, diſtinguiſhing them only 
by the methods of their production. 

1. A permanently elaſtic fluid may be ob- 
tained from altaline ſubſtances by combrning t 
with acids, of by calcination. Alkaline ſub + 
ſtances ſeem to have a power of combination 
with this fluid, and with it form compounds, 
ſome of the properties of which are different 
from the properties of theſe ſubſtances when 
uncombined, This power of —y 
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ſuſceptible of a ſimilar, but leſs lively and ſparkling poliſh. Some alabaſters are 


white; and others are veined and colored, like marbles. When theſe ſtones are 
well poliſned, their ſemitranſparency, which is more ſenſible than that of marble, 


gives them the appearance of agates. 


is nevertheleſs weaker than that which alka- 
line ſubſtances have to acids, nor is it ſtrong 
enough to reſiſt the action of fire. Hence 
this fluid or fixable air may be diſengaged 
from thoſe ſubſtances by acids, or by fire, 
when the alkaline ſubſtance is ſufficiently 
fixed to receive a violent heat. When alka- 
line ſubſtances have been by any means de- 
prived of this fixable fluid, and are expoſed 
to an atmoſphere in which particles of it 
float, they readily abſorb it, unleſs they have 
been previouſly combined with ſome other 
ſubſtance, as an acid, with which they pre- 
ferably unite, and again reſume their tormer 
ſtate, Hence all native alkaline ſubſtances 
are combined with this fluid. Thus, cal- 
careous earth combined with this air forms 


the ſeveral maſſes of lime-ſtone, marble, 


chalk, and other ſtones and earths of this 


. Claſs, When any of theſe ſubſtances are de- 


prived, by calcination or otherwiſe, of the 
Huid or air with which they are combined, 
they then become pure uncombined calca- 
reous earth, or gquicklime, Alſo fixed alkaline 
ſalts, obtained by incineration of vegetables, 
are found to contain much fixable fluid, un- 
leſs they have been perfealy calcined ; and 
volatile alkali, obtained by diſtillation of ani- 
mal or of ſome vegetable ſubſtances, is ſa- 
turated with this fluid. The principal dif- 
ferences which have been obſerved betwixt 
theſe ſubſtances combined, or not combined 
with fixable air, are, 1. By combination with 
fixable air they are rendered ſuſceptible of 
cryſtallization, which they are not when 
uncombined. Hence the uniform texture of 


' marbles, calcareous ſpars, cryſtals of vege- 
Dali, f. ed by 


table or of mineral alkali, is deſtroy 

extrication of this air. 2. By combination 
of alkaline ſubſtances, with fixable air, their 
power of combination with all other matters 


which are incapable of expelling from them 


this air, is diminiſhed, Hence, by this com- 
bination, the ſolubility of calcareous earth 
in water is deſtroyed: hence fixed alkali is 
leſs diſpoſed to deliquiate, or imbibe moiſ- 
tare from the atmoſphere : hence volatile 


alkali, which when combined is ſo ſtrongly 


diſpoſed to unite with water that it cannot 


* 
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be obtained in a ſolid or concrete ſtate, is 
rendered ſolid and cryſtallizable : hence the 
power of alkaline ſalts to diſſolve oil is 
reatly diminiſhed; ſo that ſoap-boilers 
d it neceſſary, in the preparation of ſoap, 
to deprive theſe ſalts, by quicklime, of all 
the fixable air with which they happen to be 
united: hence the cauſticity of calcareous 
earths is deſtroyed, and of alkaline falts is 
diminiſhed ; and hence, theſe ſubſtances 
when combined with fixable air are diſt in- 
guiſhed by the epithet mild, and when un- 
combined by the epithet cau/tic. 3. Alkaline 
ſubſtances combined with fixable air effer- 
veſce with acids, which they do not, when 
rendered perfectly cauſtic ; this efferveſcence 
being cauſed by the fixable air, which is diſ- 
engaged by acids from theſe ſubſtances. 
his fixable air may be extricated from 
ſome alkaline ſubſtances by. others, with 
which it has a ſtronger power of combina- 
tion, and with which it does then actually 
combine. Thus mild volatile alkali may be 
deprived of its air, or rendered cauſtic by 
a plying to it uncombined magneſia, fixed 
alkali, or calcareous earth, while theſe 
ſubſtances unite with that air, and are there- 


by rendered mild. Magneſia — be depri- 
i 


ved of its air by cauſtic fixed alkali and cal- 
careous earth: and laſtly, mild fixed alkali 
may be rendered cauſtic by quicklime or 
cauſtic calcareous earth, which is thereby 
rendered mild, Thus by adding a mild fixed 
alkali to lime-water, which is a ſolution of 
cauſtic calcareous earth in water, the calca- 
reous earth will take the fixable air from the 
alkali, will become mild, conſequently unſo- 
lublein water, and hence will be precipitated, 
Fixable air has a weaker power of combi. 
nation than acids have with alkaline ſub- 
ſtances: hence theſe ſubſtances may be de- 
prived of their fixable air by acids; and 
accordingly, when calcareous earth is preci- 
itated from marine acid by a cauſtic alkali, 
= is found to be in a cauſtic ſtate, or quick- 
ime, 
The quantity of fixable air contained in 
marble was found by Mr. Cavendich, (Phil. 


Tranſ. 1766) to be Wes of the whole; in 
volatile 
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Naturaliſts diſagree in their opinions about the kinds of ſtones which ought 
to be called alabaſters. For ſome authors give this name to certain ſtones which 
are abſolutely calcareous, while others give it to ſtones of a gypſeous nature, Of 
the latter claſs of naturaliſts is Mr. Pott, who admits no calcareous alabaſter, and 
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volatile ſal ammoniac, 33. 


of ſalt of tartar &3,. : 

The ſpecific gravity of this fixable air was 
found by Mr. — iſh's experiments to be 
to that of water as 1 to 511, or to the ſpeci- 
fc gravity of atmoſpherical air, when this 
is doo times lighter than water, as 1 7 
to 


tion. By this method Dr. Hales procured 
from a cubic inch of deer's horn thirty-three 
grains of air, from Indian wheat + of its 
weight, from well-water v, from Pyrmont 
water , from nitre , from tartar j, and 
from ſalt of tartar 3; of the reſpective weights 

of theſe ſubſtances, a 
5. A fixable air is extricated from water 


merely by taking off the preſſure of the _ 


; and in cryſtals 


I. 
This fixable air is noxious to animals, 


and extinguiſhes flame. Theſe properties 
probably do not proceed from its intercep- 
tion of common air, but from ſome peculiar 
quality ; for Mr. Cotes found by experi- 
ments, that fixable air was more injurious to 
. animals than a vacuum; and from Mr. Ca- 
vendiſh's experiments we find that 3 of fix- 
able air, mixed with atmoſpherical air, occa- 

ſioned the extinction of the flame of a candle. 
2. A permanently elaſtic fluid or fixable 
air is produced by 2.ſelving metallic — 
in acids. From iron, zinc, and tin, diſſolved 
in the vitriolic or marine acids, an igſtam- 
mable air is produced, of which we ſhall 
treat afterwards. From all other metallic 
ſubſtances, and from theſe above mentioned 
diſſolved in other acids, uninflammable airs 
are produced, An air alſo adheres to metallic 
ſubſtances precipitated by mild alkalies, or 
earths, which they receive from theſe preci- 
pitating matters, and which gives them 

reater than their original weight. To ad- 

ering air Dr. Black attributes the fulmi · 
nating property of the precipitate called ful- 
minating g 

ef n elaſtic fluid or fixable air is produ- 
| ced by combining concentrated acids with oily, and 
re/inous ſubAlances, with ſpirit of wine and with 
water, TI heſe ſubſtances are alſo capable of 
ng the fixable air of alkaline matters. 
Thus oll of olives was found to abſorb an 
equal bulk of it ; ſpirit of wine 2 4 times its 
bulk, with the heat of 469 of Fahrenheit's 
thermometer, Water alſo abſorbed this air 
more copiouſly in cold than in hot weather. 
With a ing dont, * — by — 
to common air during a t parted 
with the air it had abſorbed, my 

4. A fixable air is obtainable from animal, 


vegetable, and ſome mineral ſubfances ly *. 


pbere. An air may alſo be extricated by the 
ſame method from lime-water, which muſt 
be different from the air of alkaline ſubſtan- 
ces, elſe-it would precipitate the calcareous 
earth from the water, as Dr, Black has re- 
marked. 

6. Fixable airs are produced by the winors, 
acetous, putrefattive, and probably by all ether 
fermentations. Dr. Hales found that 42 cubic 
inches, of ale, which had been fermenting 
thirty-four hours, did continue to emit air 
from the 2d of March to the gth of June 
following, ſometimes more and ſometimes 
leſs according to the heat of the weather; 
and that upon a ſudden change of weather 
from hot to cold, it reſorbed air. The whole 
quantity of air emitted was 639 cubic inches. 

heſe airs are alſo deleterious to animals, and . 
extinguiſh flame. * 

Atmeſpberical is rendered r 
reſpiration, or combuſtion, ay roomy 125 
ney imali or — and is therefore 
— y teduced to the ſame, or to a ſimilar 
te with ſome of the above mentioned fix- 
my airs, 
» Atmoſpherical air is rendered unfit for 
reſpiration or further combuſtion, by Foc 
ed the — of ignited inflammab/e bodies. 
conſiderable part alſo of its elaſticity is 
deſtroyed by this combuſtion : for by bürn- 
ing a candle in a cloſe veſſel till it ceaſed to 
burn from want of freſh air, the air con- 
tained in the veſſel loſt, according to Dr. 


Hales, Ath, and according to Dr. Mayow, 
yeth part of its elaſticity. Theſe effects are 
not 


ced moon air merely by heat ; for 
r, 


we find from experiments, 


Hawkſbee 


that air was not altered b ng through 
heated glaſs tube, but . 
” animals by paſſing through heated tubes 
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firmly maintains his opinion in his Lithogeognoſia againſt Linnæus, Konig, 
Bruckman, and ſeveral other authors, who claſs alabaſter along with marbles and 
calcareous ſtones. | 

It cannot be doubted that the ſtone which Mr. Pott called alabaſter, and 
which he chemically examined, is actually gypſeous. His experiments evidently 


of braſs and iron; glaſs being an incombuſ- 
tible ſubſtance, and metals, at leaſt thoſe 
called imperfect, being capable of calcina- 
tion, which is a combuſtion, or yy — 
of their inflammable principle. hence 
does this alteration of atmoſpherical air pro- 
ceed ? Is it that part of the atmoſpherical air 
is converted into fixable air, by combining 
with the phlogiſton or ſomè part of the burn - 


ing ſubſtances? 


9. A permanently elaſtic fluid or fixable 
air is produced by deflagration of nitrous acid 
with any inflammable ſubſtance, In this opera- 
tion the acid diſappears, and an elaſtic vapor 
is produced, May we not thence infer, that 
the acid is converted by combination with 
ſome other ſubſtance, probably with the in- 
flammable matter, or by decompoſition of 
its own ſubſtance, into elaſtic vapor? The 
author of this Dictionary in the article DE- 
TONATION OF Ni1TRE adopts the opinion 
of Stahl, that the exploſion of nitre with in- 
flammable matter is produced by rarefaction 
of water contained in nitre or its acid. This 
rarefaction does contribute to the effect pro- 


duced, but is not the ſole or principal cauſe : 


for the vapor of water is condenſible by cold 
into aliquor ſimilar to the water from which 


it was formed, whereas the vapor of which 


we now treat is permanently elaſtic. Stahl 
did indeed maintain that the water was by 
this operation changed into air; but we have 
not ſufficient reaſons to believe thè poſſibili- 


: ty of ſuch à converſion in any inſtance; and 


in this inſtance we know that the water of 
the nitre is, aſter the N condenſed, 
and forms what is called a chu. $8 
Cr rssus OF NITRE, and DEToNATION OF 
Nirxx. a 

This elaſtic fluid was found by Mr. Ro- 
bins to occupy, when compreſſed by the 
atmoſphere. and reduced to the ſame heat, a 
ſpace equal to * times the ſpace occupied 
by the gun - powder before exploſion. And as 


_ the elaſticity of air appeared from his experi- 


ments to de encreaſed four times by the heat 


of iran juſt beginning to be white f if this 
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fluid be equally affected by heat as air is, its 
elaſticity in the inſtant of exploſion is about 
1000 times greater than the preſſure of the 
atmoſphere; a force ſufficient to produce the 
effects of gun-powder. 

Theſe are the known kinds of permanently 
elaſtic fluids extricated from ſubſtances, in 
which they exiſted ſo combined, that their 
elaſticity was either deſtroyed or counteract- 
ed by a ſuperior force, The properties of 
theſe fluids have not been ſufficiently inveſti- 
gated, to enable us to determine whether all 
or ſeveral of them be of the ſame or different 
kinds. Do not, however, the elaftic fluids 
produced by combuſtion, and extricated from 
alkaline ſubſtances, ſeem to be of the ſame 
kind, fince a cauſtic alkali may be rendered 
mild by expoſure to the former fluid ? Are 
not theſe two elaſtic fluids probably of the 
ſame kind with that obtained from ſome me- 
tals ; or, at leaſt, have they not ſome principle 
common to them all, ſince metals deprived 
of their fixable air, or of the principle which 
renders atmoſpherical air fixable, by calcina- 
tion, or by ſolution in acids N be reduced 
to their proper metallic Rate by applying 
combuſtible ſubſtances ; and ſince ſeveral in- 
ſtances are given, by authors, of the reduc- 
tion of metallic calxes by chalk, and other 
mild calcareous earths? Have not the fluids 
ſeparable from alkaline and metallic ſubſtances 
ſome analogy with acids? Like acids, they 
readily unite with, and effect the cryfalliza- 
tion of thoſe ſubſtances. As a weaker acid is 
extricated ſrom thoſe ſubſtances by a ſtronger, 
ſo is this air by all known acids. Are not the 


„ elaſtic fluids produced by the deflagration of 


nitre, and by the combuſtion or alkalization. 
of tartar, and of other ble acid falts, 
formed from the acids of (theſe ſubſtandes 
combined with the inflammable principle ? 
Whether theſe or many other conjectures, 
which might be made, be juſt or not, we 
may ealily perceive that a judicious proſecu- 
tion of this ſubjedt may tend to ex many 
important facts in . F 


— 
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demonſtrate it. But, on the other ſide, it does not appear leſs certain, that the 
name alabaſter has been very anciently given to ſtones undoubtedly calcareous. 
The greateſt. part of the antique vaſes and buſts, although univerſally called 
x alabaſter, are of this kind. They are readily and entirely ſoluble in ſpirit of 
nitre with great efferveſcence, and are convertible by fire into quicklime. 
The truth is, that ſculptors and artiſts, who work upon marble and alabaſter, 
ſeem to have given indiſcriminately the name alabaſter to ſtones which have 
only an external reſemblance to each other; that is to ſay, to ſtones which, to 
the other external qualities of marble, join alſo a more cryſtalline and more 
tranſparent appearance. Thus theſe artiſts have confounded under one name 
ſtones of very different kinds; and hence, among thoſe called alabaſters, ſome 
are truly calcareous, and others entirely gypſeous. Therefore if ſtones are to 
be named from their external appearances, we ought, in order to avoid a con- 
fuſion of two ſubſtances entirely different, to admit two kinds of alabaſters z one 
kind calcareous, of which the greateſt part of. vaſes and buſts are made which 
are called alabaſter; and the other kind gypſeous, which is alſo uſed in ſculpture, 
and is that which Mr. Pott examined, and to which he aſſigns excluſi the 
name alabaſter. cg | * 
Theſe difficulties being explained, chemiſts and naturaliſts are at liberty to 
take which fide they pleaſe. They will always be underſtood. when they diſ 
tinguiſh in this manner the fubſtances concerning which they write. © 
This being eſtabliſhed, the kind of ſtone which may be called calcareous ala- 
baſter, has eſſentially all the properties of calcareous ſtones; for which reaſon, it 
is neceſſary to conſult, upon this ſubject, the articles EA TRS (calcareous) and 
QuickList. We ſhall only obſerve here, that it ap demonſtrated, as M. | 
d' Aubenton has advanced, that the differences ob betwixt calcareous ö 
alabaſter and marble, proceed only from the different manners in which theſe x 


Gunecrnlag the anti/eptic qualities of fix- 
able airs, ſee PUTREFACTION, 
Infamnablypermaneath cat fuld way be 
; obtained by difolving zinc, iron, or tin in 
marine or dilute vitriolic acids, 356 ounce- 
meaſures of air were obtained from an ounce 


one to 800. Hence the quantity of air ob- 
tained from zinc, as above mentioned, was 
nearly A. th part of the ſemi- metal. 

An inflammable permanently claſtic air is 
alſo producible ſrom putrefying vegetable and 
animal ſubſtances. One grain of this ait was 


of zinc diſſolved in vitriolic acid, and alſo 
from the ſume quantity of zinc diflolved in 
marine acid: 412 ounce-meafures of air were 
obtained from an ounce of iron diſſolved in 
vitriolic acid; and 202 ounce-meaſures of 
air from an ounce of tin diſſolved in marine 


acid, OD 
This inflummable air was not abſorbed by 
water, or by fixed or volatile alkalics. 

Like other inflammable ſubſtances, it is 
only combuſtible by acceſs of atmoſpherical 
air, of which it requires an equal quantity 
for that purpoſe, 

It was found by experiment to be eleven 

lighter than atmoſpherical air, when” 
the weight of this was to that of water as 


1 F 


obtained from 7640 grains of putrefying gra- 
uy broth, which contained about 163 grains 
ſolid muttgr, The loſs of weight ſfultain- 
ed by this broth was much greater. The 
remaining part muſt have been according to 
Mr. Cavendiſh (from whoſe paper on facti- 
tious air, PMI, Tranſ. 1966, all the above 
mentioned facts on inflimmable alt are co- 
pied) uninflammable fixable air, and ſome 
matter which communicated color and ſmell 
to ſoap-leys, 
An inflammable permanently elaſtic fluid 
js frequently obſerved in mines, and is dan- 
us to miners, Theſe Auids are called 
b. See the article Daniys, 


two 


P 4 — — 
2 s 4 * — as — 
Ly — —— — — — - 
— — — — = _ = by 
— _ — — - — — - — 
— , * — 


y : 
=> 
— — — 
ä.ſm— x woe — 
— — a py —— — ” 


l 4 4 
Fo 

4 Wd 

$5 

4 


38 0 


two ſubſtances are formed; marble being of ancient formation, and the product 
of a depoſition of calcareous particles accumulated upon each other in banks 
and large maſſes: while calcareous alabaſter is formed alſo of calcareous particles, 
but in the way of filtration; and of ftala#ites, of which large enough maſſes are 
found to make 'vaſes, buſts, and even ſtatues. This difference in the formation 
of theſe two matters is ſufficient to explain the cauſe of the greater tranſparency 
of calcareous alabaſter; In fact, if a piece of calcareous ſtalaGiites be cut and po- 
liſhed, no difference can be perceived betwixt it and works made of calcareous 
alabaſter, ET | | 

As to the ſtone called gyp/eous alabaſter, it has all the properties of gypſeous 
ſtones, and therefore it is neceſſary to conſult upon this ſubject the articles 
GypsuM and PLASTER. | e . 

XXVII. AL CHE MT. This term has been employed by the pretended 
adepts, and by ſearchers after the philoſopher's ſtone, to diſtinguiſh that kind of 
chemiſtry the knowledge of which they flattered themſelves was reſerved for 
them alone. The adepts conſider chemiſtry as a vulgar ſcience, which ſcarcely 
contains the firſt elements of the myſterious ſcience of alchemy. But hitherto 
they have produced nothing which, in the judgment of ſenſible men, can give 
the leaſt grounds to ſuch a pretenſion. True chemiſts conſider alchemy as an 
imaginary:ſcience, and thoſe who are devoted to it as perſons who, from want 
of better inſtruction, quit a reality for the ſake of a ſhadow. 

XXVIII. ALEM BIC. An alembic or fill is a veſſel employed in diſtilla- 
tions. There are ſeveral kinds differing from each other, either as to their form, 
or the matter of which they are compoſed. | 

The moſt frequent uſe of alembics is for diſtillations of very volatile principles 
drawn from ſeveral ſubſtances, icularly from vegetables. When the prin- 
ciples intended to be procured by diſtillation have no conſiderable action u 
metals, and when they are ſuſceptible of riſing with a degree of heat which Go 
not exceed, or but little, the heat of boiling water, copper alembics well tinned 
in their internal ſurface are employed. * 

The moſt convenient of theſe alembics, and which may be employed for many 
kinds of diſtillation, are compoſed of the following pieces. The firſt is a kind 
of pot deſigned to contain either the matters intended for diſtillation, or water, 
in which is immerſed another ſmaller veſſel of the ſame form, and made to con- 
tain the matters intended for diſtillation by the water-bath. Theſe pieces of the 
alembic are called in general cucurbits; becauſe formerly they were of an oblong 
form, upright, contracting themſelves in their upper part, and diminiſhing into 
a kind of neck, which made them reſemble a cucurbit, or gourd, or a bladder, 


dy which latter name. alſo they have been diſtinguiſhed. 


The cucurbits of copper-alembics uſed now have no reſemblance to this form: 
on the contrary, they are broad, not very deep, and wide. This new form of 
cucurbits is much more advantageous, as by it the diſtillations are much acce- 
lerated, with equal heat. The reaſon of this is, that the quickneſs of diſtillation 
is always proportionable to the quickneſs of evaporation ; and that as evapora- 


tion is always made at the ſurface of bodies, the more ſurface theſe bodies pre- 


ſent, the more quick and eaſy will be the evaporation. But the broad and 


wide form of modern cucurbits is infinitely more proper for the expoling - 
| ; muc 
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much turface of the bodies contained, and particularly of liquid bodies, than 
the form of the ancient cucurbits, which were high and ſtrait. 

The firſt of theſe two pieces is of coppety that it may reſiſt the action of the 
fire: the ſecond is generally of tin, and ought to be ſo ſhaped, that it can enter 
exactly into the former piece, and that they ſhould fit ſo well as to render any 

luting unneceſſary. | 

There ought to be a ſmall pipe or neck at the upper part of the firſt — 
which may be exactly cloſed, and through which water or other fluid may be in- 
troduced at pleaſure, | 

The third piece of the alembic is called the capital, becauſe it is a kind of 
head. This piece has the form of a hollow cone. It is furniſhed with a gutter 
or channel, which is placed along its inner and lower circumference. 

- This capital has alfo in its lower part a kind of neck, which ought to enter ſo 

exactly into either of the two former pieces, as no luting ſhall be neceſſary. 

Laſtly, it ought to have a pipe, called the beak, which opens inwardly into the 
utter. 7 | | 

This beak ought to be from fifteen to eighteen inches externally, and ſo in- 
clined, that it ſhall make with the neck of the alembic an angle of about ſixty 
degrees. | 

he fourth piece of a copper alembic is called the refrigeratory. It is a kind 

of bucket, ſurrounding the capital, to which it is exactly ſoldered in its lower 

art. In this, near its bottom, is inſerted a cock. The uſe of the refrigeratory 
is to contain cold water to facilitate the condenſation of vapors circulating in the 
capital. Its cock ſerves to empty the water when it is become too hot, that it 
may be ſupplied with cold. | 

As in copper alembics the refrigeratory and capital are joined, they may be 
conſidered as making only one piece. However, it is neceſſary to diſtinguiſh 
them ; firſt, becauſe their uſes are very different; and, ſecondly, becauſe the re- 
frigeratory is not eſſential to the alembic. Several chemiſts, good operators, are 
doubtful concerning its utility, particularly ſince the cuſtom was introduced of 
applying worms to'alembics. L 

worm is a long, tin, ſpiral pipe, included in a copper bucket, ſo that 
ts upper and lower extremities ſhall come out of the bucket by two holes, round 
which they are well ſoldered: I he upper extremity of the worm receives the 
beak of the alembic, and its lower extremity enters into a receiver fitted to it. 
The bucket containing the worm is filled with cold water, which cools and con- 
denſes the vapors paſſing through it. The principal advantage which this refri- 
geratory has over that ſurrounding the capital, is, that it is not ſubje to retard 
or even to ſtop the. diſtillation, as this latter one is: for this inconyenience has 
been obſerved to happen, whenever the capital of the alembic has been expoſed 
to a certain degree of cold. There is in M. Beaume's Elements of Pharmacy - 
a very exact deſcription, and a good engraving of a copper alembic with its 
worm.  * 

The alembics deſcribed are of great uſe for the diſtillation of the piritus rector 
of vegetables, of their diſtilled waters, ot their eſſential oils, of pure ardent ſpirits, 
of ſpirits charged with the odoriferous principles of plants, and alſo for many 
other diſtillations of this kind. But as it is frequently neceſſary to diſtill in 
*alembics acid and ſaline liquors capable of attacking metals, glaſs alembies are 
| employed 
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employed for ſuch diſtillations: and theſe are generally compoſed of only two 


E= namely, a cucurbit, and a capital, which is fitted above and joined by 
uting. There are glaſs cucurbits, high and ſtrait, which may be uſetul for the 
diſtilation of certain very volatile ſubſtances. Others are made ſhallow and 
— and theſe have the ſame advantages from their form as the metal ones 
ave. ; 4 7 
Jo avoid the luting of the capital with the cucurbit, theſe glaſs alembics 
have been made of one entire piece. The capital of theſe alembics, which are 
of cryſtal glaſs, ought to have an opening at its top, which may be exactly 
cloſed with a cryſtal ſtopper ground with emery. This opening is intended for 
the introduction of matters to be diſtilled, and for the extraction of the reſiduums 
after diſtillation. Theſe alembics of one piece, although ſometimes convenient, 
are ſeldom employed on account of their dearneſs, and of the difficulty of in- 
troducing, an of extracting ſolid matters. | | 


There are alſo made cucurbits of ſtone-ware, and of glazed earthen ware, 


whith are uſeful in many caſes. See at the word DisTILLAT10w ſeveral obſerva- 
tions relative to the form and matter of alembic'. See Plate l. | 

XXIX. ALKAHEST. This is a name given by ancient chemiſts to a 
pretended univerſal menſtruum. Such a menſtruum either does not exiſt, or 
elſe there is not any body in nature which may not become an alkaheſt. For 
although certain ſubſtances have not hitherto been combined with others, the 
daily diſcoveries in chemiſtry of combinations formerly believed impoſſible, ſeem 


to prove, that by certain management, and certain circumſtances, any ſubſtance 


may be combined with all others 3 or, in other words, that all bodies may be diſ- 
ſolved by any ſingle ſubſtance. (c) | 

XXX. ALKALESCENT. This word is employed to denote a matter 
ſlightly alkaline, or which begins to turn to the alkaline and putrid fermen« 
tation. 4 


XXXI. ALKALI (FIX ED). Fixed alkali is a ſubſtance 


| of acid, of earth, and of a little phlogiſton z and whoſe principles have to each 


other a weaker adheſion, than the principles of any acid have to each other. 
There are ſeveral kinds of ſaline alkaline ſubſtances: T heſe are able al- 


| kali, mineral or foſſil alkali, and volatile alkali. They are all called by the 


general name Alkali, becauſe the following properties are common to them all. 
1. Alkalies may eaſily be obtained dry and concrete, and freed from all water 
unneceſſary to their ſaline eſſence. (d) When they are in this ſtate, * 
2. They produce heat by adding water to them. 5 
3. They attract the moiſture of the air, and deliquiate into a liquor. (7 
4. They change the color of ſyrup of violets into green, whether they be 
dry or fluid. N | 
(c) Kunckel very well ſhews the abſurdity may be rendered dry by application of heat, 
of ſearching for an univerſal ſolvent by aſk- but are only A by help of fixable 


ing, If it diſſolves all ſubſtances, in what air. See Air (FIxXABLE), 
ſe) Mineral alkali does not deliquiate by 


— 


veſlel can it be contained?” 


(4) Volatile alkali retains water ſo ſtrong · expoſure to air ; but on the N when: 
ly that it cannot be obtained dry, unleſs by. chryſtallized, it becomes dry, and 
combining it with fixable air, and then it water which is neceſlary to its 


becomes <ryſtallizable, The fixed alkalies ſtate... 1 | 
1 wr ; Ho They 


loſes the. 


* 
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They have an acrid, burning taſte, ſo much ſtronger as they are purer 
* dryer, This taſte has ſomething «rinous : and hence they are called by ſome 
chemiſts urinous ſalts, They are alſo called /ixivial ſalts, becauſe the method 
of obtaining fixed alkalies conſiſts in lixiviating the aſhes of certain vegetable 
ſubſtances, I bay | 

6. They partly exhale with water, particularly when boiled in open air. 

7. When they are dryed and re- diſſolved, ſome earth is always ſeparated 
from them, SLOT 

8. They may be fuſed by a moderate heat. 

9. When fuled, they diſſolve all arts. 40 

10. When added to earths and particularly to thoſe called vitrifiable earths, 
and expoſed to a ſufficient degree of heat, > cn and the earths become glaſs. 
See VITRIFICATION. | b 8 + | 

11. When added in a large proportion to the earths, with which they are 
fuſed or vitrified, they communicate to theſe earths all their own properties. 
See Liquor or FLinTs. A211 | 

12.: They efferveſce and unite. with acids to the point of ſaturation more 
perfectly and more intimately than pure abſorbent earths, and from this union 
reſult different neutral ſalts. 172 5 | 
13. They decompoſe all ſalts with baſes of earths, metals, or volatile alkali. 
They ſeparate theſe baſes, and unite with the acids of the ſalts, with which 
they form new neutral ſalts. This is an example of ſtronger affinity, from 
whence reſult a new decompoſition and a new combination. 

Alkaline falts being ſubſtances pretty ſimple, as well as acjds, are powerful 
ſolvents. They are capable of combining not only with all acids and with all 
earths, as we have ſaid, but alſo with ſulphur and with oily matters. With ſul- 
1 form a ſulphureous ſoap, ſoluble in water, called {ver of ſulphur , 
which /ee. | | | 
Wich oils, fat, reſins, &c. they form compounds, which have been called 
. feeps. In each of theſe combinanons, the alkali is a medium by which the in- 
flammable ſubſtance, naturally unſoluble, and even immiſcible in water, be- 
comes miſcible and ſoluble in that liquid. See Soap. ; 

Theſe ſaline ſubſtances can act alſo upon ſpirit of wine, when they are de- 
prived of all the water unneceſſary to their eſſence as ſalts. Alkalies, in that ſtate, 
applied to ſpirit of wine, firſt deprive it of its ſuperfluous water; afterwards, 
when in a proper proportion, they act upon its own ſubſtance, by combining 
with it, and cauſing ſeveral alterations, and even a decompoſition of its parts. 
See SpirIT of Wing (TARTARISs ED), and TincTuURE of SALT of TakTar. 

Laſtly, alkalies; act upon metallic ſubſtances with more or leſs facility, ac- 
cording to their natures, and the different means employed; which ſhall be 
mentioned under the ſeveral articles of the alkalies and metals. 
N. B. All that has been ſaid above concerning alkalies, may be applied to all 
the ſeveral kinds of alkalies, even to thoſe called volatile, excepting thoſe proper- 
ties which depend upon fixity. Hence this article is applicable to alkalies in ge- 
neral. But it is neceſſary to obſerve, that a very juſt idea cannot be formed of 
theſe generalities, without entering into the derails of what concerns the ſeveral 
kinds. See for the affinities of fixed alkali, and for its medicinal virtzes, the 
word ALKALI (FixzD MINERAL). | L wh 
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XXXII. ALK ALI (FIXED VEGETABLE). This name is given to 
all fixed alkalies obtained by burning any vegetable ſubſtances, and which have 
not the properties of the alkali, which is the bafis of common falt, which has 
been called the alkali of common ſalt, the marine alkali, mineral or foffil alkali. 

The common method of obtaining fixed alkalies from vegetable ſubſtances, 
conſiſts in burning theſe ſubſtances freely and in air, till they be reduced 
to aſhes, See Cox Bus TI of PLants. After which theſe aſhes are lixiviated 
with very pure water, till the water comes from them inſipid. This lixivium is 
| evaporated to dryneſs ; and what remains is the fixed alkaline ſalt of the plant, 
which may be deprived of its ſuperfluous water and ſuperfluous phlogiſton by 
calcination with a long and gentle fire. | 
Fixed alkalies obtained from any vegetable matters when well prepared and 
carefully purified by means hereafter to be deſcribed, are all exactly alike, and 
have the ſame properties; ſo that they are only one and the ſame kind of ſaline 
ſubſtance. But as it is very difficult to procure this ſalt in its utmoſt degree of 

urity, and as, in this reſpect, there is a difference betwixt thaſe obtained from 

-Ufercar vegetable matters, ſome of them being naturally purer or mare eaſily 
ſuſceptible of purification than others; and further, as ſuſſicient attention bas not 
been given to the means of perfectly purifying theſe alkalies, two inconveniences 
have happened. The firſt is, that ſeveral chemiſts have imagined that there 
was an  Mential difference betwixt alkalies obtained from different plants: and 
the ſecond is, that other chemiſts have attributed to alkalies in general, ſeveral 
properties not belonging to them as alkalies, but to certain foreign fubſtances 
adhering to them. We here conſider the vegetable alkali perfectly purificd : 
and after we have enumerated its principal properties, we will treat of its origin, 
of its formation, and of the means of purifying it. 

Fixed vegetable alkali has all the properties related under the article ALKAaL1 
(FixeD). 

It is ſolid or concrete, like an earthy ſubſtance ; of a fine white color; with- 

out tranſparency, or cryſtalline and regular ſhape, becauſe, in fact, it is not ſuſ- 
ceptible of cryſtallization (f) of no ſmell while it is dry, but of a flight lixi- 
vial ſmell when moiſtened with water. It has a violent, burning, cauſtic 
and umnous taſte ; that is to ſay, that when put in the mouth, it diſcovers a taſte 
of putrefied urine, which is cauſed by the diſengagement of volatile alkali from 
animal ſubſtances. : . 
ere it is proper to obſerve, that when it is required to taſte fixed alkali, it 
is convenient to diſſolve and dilute it in much water, which only leſſens its 
ſtrength without altering its character: otherwiſe, the tongue might be bliſter- 
ed, becauſe calcined' alkali is powerfully cauſtic, and quickly corrodes and 
deſtroys alt animal matters. (g) en 4 

Fixed alkali, expoſed to air, attracts moiſture, with which it reſolves, or de- 
liquiates into a white tranſparent colorleſs liquor like pure water. Fixed alkali 


V Fixed vegetable alkali does not ſo rea= () The cauſs of this is; that by.calcina- 

aue mineral alkali does. It is tion faxed alkali is deprixed of a part of its 
neyerthtlefs cryſtallizable by expoſing it to fixable air, and. is thereby rendered more 
fixable air, with hieb it combines and forms ſoluble, and conſequently more cauſtia. See 


attract; 


cryſtals. Ses Alk (FIXAELE). AIR (FIX ABLE). 
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attracts thrice its quantity of moiſture, according to Gellert. Chemie Metallur- 
gique, Tom. 1. p. 26. | | 7 

The ſame thing happens if it be putpoſely diſſolved in water. But in this 
latter caſe, at the firſt inſtant of the mixture, a pretty ſtrong heat is excited, by 
the activity of the union of alkali and water. This heat, however, is much leſs 
than what ariſes from the mixture of concentrated vitriolic acid and water. 

Every time that fixed alkali is diſſolved in water, a portion of indiſſoluble 
matter remains. If the ſolution be filtered, it paſſes very clear: but after ſome 
time, it begins to be turbid; and ſmall flocks are formed in it of a matter which 
falls to the bottom of the veſſel, and cannot afterwards be rediſſolved. This 
matter is of the ſame nature as the firſt ſubſtance which we obſerved remains un- 
diſſolved; and is nothing elſe than a portion of the earth of the alkali, which is 
ſeparated every time that the ſalt is calcined and diſſolved, The part which at 
firſt paſſes through the filter, and which afterwards readers the liquor turbid, is 
that part which was the moſt attenuated, and moſt adhering to the alkaline ſalt. 
This earth thus ſeparated, is no longer in a ſaline ſtate, and conſequently be- 
comes indiſſoluble in water like pure earths. _ | *- | 

Alkali diſſolved in the ſmalleſt poſſible quantity of water, forms a liquor leſs 
fluid, more thick, and unctuous than pure water, and which paſſes with more 
difficulty through the filter, from the quantity of ſaline matter with which the 
water is charged. When it is t d and rubbed betwixt the fingers, it ap- 
pears to have a fat and oily nature; which proceeds from the gteaſy particles of 
the ſkin diſſolved by it. Theſe properties have occaſioned it to be called, but 
1 an oil, by ancient chemiſts. See Ol of TARTAR. It ought to be 
called the Liquor of alkaline ſalt. | 

fixed alkali, expoſed to a moderate fire, that is, a little more than cherry 
red, ſuſtains its action pretty well, altho* it fufes, and diminiſhes in quantity. 
But by a very violent fire, the greateſt part of it is diſſipated in v „or even 
all of it, if the heat be ſufficiently long and intenſe. It is eaſy to be convinced 
of this by obſerving the pots in which glaſs is melted in glaſs-houſes. Above 
theſe pots a al ſmoke may be ſeen, which can proceed only from the 
fixed alkali which enters into the compoſition of glaſs ; the other matters which 
enter into that compoſition being infinitely more than it. 

Fixed alkali is a very powerful ſolvent. In the dry way, and by help of 
proper heat, it diſſolves all calcareous, vitrifiable, argillaceous, gypſeous, and 
metallic earths and in certain proportions, and nearly in equal parts, it changes 
moſt of theſe into different kinds of hard, . ſolid, and tranſparent glaſſes. See 
GLass, VIiTRIFICATION, CRYSTAL-GLASS. "oY 

When a third or fourth part only of earth is added to it, they more readily 
fuſe, and unite together: and as the alkali is the prevailing principle in the new 
compound which reſults from this union, ſo its properties alſo prevail. Hence 
it renders the earths ſo diffolved, ſoluble in water ; and in acids, ſuſceptible of 
attracting the moiſture of the air, &c, See Liqyor of FuNTs. 4 

The alkali appears to have no action by the humid way upon ſubſtances pure- 


ly earthy ; but it has upon quicklime, to which it gives, and from which it re- 
ceives, very ſingular alterations. N it is liquid, and treated with this ſub- 
ä | 2 _ ſtance, 
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ſtance, it becomes infinitely more cauſtic and more fuſible than it was before. 


See Lixivium of SOAP-BOILERS, CAUTERY. (+) 

Fixed vegetable alkali unites with the- vitriolic acid violently and with great 
efferveſcence. The union of theſe two ſaline ſubſtances is very ſtrong and very 
intimate; and from thence reſults a perfect neutral ſalt, which is vitriolated tar- 


tar. See TARTAR (VITRIOLATED). 


P 


With nitrous acid it forms nitre, a neutral cryſtallizable ſalt, the properties of 
which ſee under the word Ni R. | | 
With marine acid, fixed vegetable alkali forms a particular kind of common 
falt, reſembling in many reſpects the natural common ſalt, but differing from it in 
others, and chiefly in its taſte, which is much leſs agreeable than that of common 
ſalt. The differences betwixt theſe two ſalts are cauſed by the difference of their 
alkaline baſes, natural common ſalt having for its baſis a particular kind of fixed 
alkaline ſalt, which differs conſiderably from the fixed vegetable alkal:.. I he 
kind of common ſalt formed with this latter alkali and marine acid is called rege- 
nerated common ſalt, or Sal r (FzBrirFucar) of SyLviuvs. See that article. 
Fixed yegetable alkali unites alſo very well with vegetable acids, and with 
them forms different neutral ſalts, according to the nature of theſe acids. With 
the acid of vinegar, it makes a neutral deliqueſcent ſalt, of a very pungent 
taſte, called, regenerated tartar, or Terra foliata tartari; fee theſe words. With 
the concrete vegetable acid, or cream of tartar, it forms a neutral cryſtallizable 
falt called tartariſed tartar, or Salt (vegetable); which fee. 
Laſty, fixed vegetable alkali unites alſo and forms true neutral ſalts with 
any ſubſtances, which, m_ not pure acids, do however act as acids with 
relation to alkalies, Such is the ſedative ſalt, with which this alkali forms a par- 
ticular kind of Borax. See Box ax and SaiT (Szparrve). Such alſa is arſenic, 
with which it unites to the point of ſaturation, and forms a very ſingular, neu- 
tral, cryſtallizable falt, the properties of which were firſt obſerved by M. 
Macquer, who gave it the name of neutral arſenical ſalt. See Sat (NevTRAL 
ARSENICAL). | (9414 | Ji Id ies, 
Fixed vegetable alkali diſſolves ſulphur in all its ſubſtance; that is, it unites 
with both the acid and the phlogiſton of which this mineral matter is compoſed, 
It only diminiſhes the adheſion of theſe two conſtituent parts of ſulphur, This 
union of alkali with ſulphur may be made in the humid way and in the dry way; 
but much better in the latter. Hence Tefults' a particular ſaponaceous body, 
called Iver of ſulpbur, which is a powerful ſolvent of all metallic ſubſtances, 
See Liver of SULPHUR, 10 eh | 
Metallic ſubſtances are capable of being attacked and diſſolved 5 pure alkali. 
Some of them, ſuch as iron, and vetticolarly copper, need only to be digeſted in 
the liquor of alkaline ſalt, to be perfectly diſſolved. Moſt of the others require 
to be previouſly diſſolved by acids : but by means of this ſolution in acids they 
become very ſoluble in i. For this purpoſe it is neceſſary to pour ſome 
drops of metallic ſolution into a very ſtrong liquor of alkaline falt : at firſt 
a precipitate is formed, which diſappears when the liquor is agitated z thus the 
2 The cauſticity which alkaline ſalts acquire by being treated with quicklime, is oe - 
eaſioned by this ſubſtance depriving them of tixable air, to which it has a ſtronger power 
ef combination than they have, See AIR (FIXABLE), | 
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acid metallic ſolution is to be continued to be poured in at different times 
into the alkaline liquor, till this latter cannot any longer diſſolve the pre- 
cipitate. | | 
Lal metals are not by this method diſſolved with equal facility, and in equal 
quantities oy fixed alkali. The lunar metals, namely, ſilver, mercury, and 
lead, are diſſolved by it with more difficulty and in leſs quantity than the ſolar 
metals, ſuch as gold, platina, tin, copper, and eſpecially iron. This laſt metal 
gives to the alkali while it is diſſolving a beautiful ſaffron color, approaching 
to red. This ſolution of iron by alkali was firſt publiſhed by Stahl, and by 
rage called martial alkaline tinfture. See TincTurt (MARTIAL ALKALINE) of 
AHL. 

It is proper to obſerve upon the ſubject of the ſolubility of metals in fixed 
alkali; 1. That in order to its ſucceſs, it is very neceſſary that the previous 
ſolution of metal in an acid ſhould be very acid, and very fir from the point of 
ſaturation. In whatever manner the operation is done, it always fails in making 
the martial alkaline tincture of Stahl, if a very ſaturated ſolution of iron in 
nitrous acid be employed. M. Mac quer and Mr. Beaumẽ have aſcertained the 
2 of this management, which is not obſerved by Stahl or any other 
chemiſt. | 
2. Moſt of theſe metallic ſolutions in alkali preſerve their limpidity only 
during a certain time : after which they become turbid, and a depoſition is 
then formed, of the ſame color as the ſolution. This depoſition is nothing elſe 
than a portion of the diffolved metal which ſeparates from the ſolvent, as 
happens to ſeveral ſolutions of metals in acids. | | | 
3. A very illuſtrious chemiſt recommends for. the ſolution of metals in fixed 
alkali, particularly of gold, ſilver, mercury, zinc, and biſmuth, an alkali 

hlogiſticated and fir to make Pruſſian blue. But this is the preciſe way to 
ail in the operation. This able chemiſt has been led into error by ſome of 
thoſe circumſtances, which are but too frequent in chemiſtry, and againit 
which it is impoſſible for the moſt intelligent perſons to be K. guarded, 
Some details upon this ſubject may be ſeen under the articles BLuz (PRUss Ax), 
and TincTurxe (MarTIAL AxKALIN ET) of STAHL, | | 

By fuſion and by the dry way, fixed alkali diſſolves and vitrifies all metallic 
calxes, or earths deprived of phlogiſton perhaps even it is capable of diſſolving 
the metals uncalcined Tt. 

Fixed vegetable alkali unites eaſily with oils and oily ſubſtances, and com- 
municates to them its property of mixing well with water. With them it forms 
ſaponaceous 1 partaking of the properties of oil, and of thoſe of 
alkaline ſalt, as has been ſaid under the article of alkali in general. See the 
word SOAP. | | . | | 

As to the origin of fixed vegetable alkali, it is diſputed whether it exiſts 
ready formed in vegetables previouſly to their combuſtion, by which ir is 
obtained, but which in this ſuppoſition does only diſengage ſubſtances which 
envelope and diſguiſe it z or whether vegetables contain only the materials proper 
for its formation, which conſequently takes place in the act of burning, and 
whether it be, properly ſpeaking, produced þy fire. | | 
here are reaſons for and againſt theſe two opinions, and they are ſo ſtrong on 

both ſices, that there are grounds to believe that both of them are true; that 
me 4 wh | 15 
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is to ſay, that the fixed alkali obtained after burning a vegetable, did partly 
exiſt ready formed in that vegetable before it was burnt, and that the other part 
was produced by the very act of combuſtion. „ | 

The proof of the former part of this propoſition is, that from moſt plants 
neutral ſalts whoſe baſes are fixed vegetable alkali, ſuch as vitriolated tartar and 
nitre, may be actually obtained without burning. And ftil more: M. Beaume, 


| one a particular examination of the plant called corona ſolis, found that this 
P 4 


ant when well cultivated furniſhed not only a very conſiderable quantity of 
perfect nitre, very ſuſceptible of cryſtallization and detonation, the bafe of 
which conſequently was fixed vegetable alkali, but alſo a large rs of this 
alkali, diſengaged from any acid, well diſtinguiſhed, and poſſeſſed of all its 


properties. An alkali then does exift in vegetables previous to burning. It 
remains to be examined whether this alkali exiſting in plants previous to burn- 


ing, be truly one of their principles and conſtituent parts, or only a foreign and 


unneceſſary ſubſtance. t renders the latter opinion probable, is that the 


uantity of alkali in plants, whether diſengaged or united to an acid in neutral 
falts, is very variable, and that it appears to depend ſolely on culture and on 
the nature of the foil: ſo that it frequently happens, that the fame plants which 
contain much alkali when theſe two circumſtances favor its introduction, con- 
tain none at all in contrary circumſtances. 

As to the ſecond propoſition concerning the origin of fixed vegetable alkali, 
which is, that a great part of this alkali is produced and combined by the act 
of combuſtion, it is eſtabliſhed by ſeveral proofs ſeemingly igconteſtable. The 
obſervation of the circumſtances concurring to the production of alkali by 
burning, demonſtrates that this alkali is in great meaſure formed by the vege- 
table acid, which, during the deflagration of vegetables, combines in a par- 
cicular manner with a portion of their earth and inflammable principle. 

The following obſervations will render this truth evident, 

i. When vegetables capable of furniſhing aſhes containing much alkali, 
are decompoſed by other means than combuſtion, ſcarcely any other ſaline 
matters are obtained from them but fluor acids, or what are properly called 
eſſential ſalts, which are nothing elſe than concrete acids —— ſolid by a 
portion of oil and earth. | 
2, When vegetables are deprived of a part of their acid by diſtillation, of 
by extraction of their eſſential ſalts, the quantity of fixed alkali obtained from 
their aſhes is as much leſs, as the quantity of acid previouſly taken away was 

reater. 
mw The matter of extracts containing almoſt all the acid of the vegetables 


uſed for that extraction, and the eſſential ſalts of vegetables are, of all vegetable 


matters, thoſe which furniſh. the greateſt quantity of fixed alkali by burning in 
open air. The concrete acids particularly are changed by this proceſs almoſt 
entirely into fixed alkali. A ſtriking example of this is ſeen in the combuſtion 
of tartar, which is one of thoſe concrete acids. | 
4. Oils and oily concretions, which contain little acid and earth, leave after 
burning a ſcarcely ſenſible quantity of fixed alkali. 


5. Plants which contain a very volatile acid, and thoſe from which no 


acid is obtained by diſtillation, fuch as muſtard ſeed, leave alſo in their aſhes 
but an almoſt inſenſible quantity of fixed alkali, - | | 
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6. All vegetables, even thoſe which in their natural ſtate furniſh aſhes con- 
taining much fixed alkali, when burnt, after their acid has been altered by a 
complete putrefaction, leave aſhes entirely free from alkali, 

We cannot therefore but conclude, after having attended to theſe facts, 
_ the _ part of the fixed vegetable alkali is produced from the acids 

vegetables. | 

We ou ht alſo, after what has been ſaid on the origia and production of 
fixed alkali, to perceive the reaſon, why vegetable matters, which have under- 

ne decoctions or long macerations in much water, asfloated wood, leave but 
ittle or no alkali in their aſhes. The water has diſſolved and carried off either 
the alkali ready formed, or their acids and eſſential ſalts, which, as we have 
ſeen, are the principal materials of its compoſition. 

Fixed alkali prepared by the incineration of vegetable ſubſtances, and by 
lixiviating and evaporating to dryneſs, is very far from the degree of purity 

uiſite in exact chemical experiments. * 

t is almoſt always altered; 1. By ſome remaining inflammable principle, 
which could not be entirely conſu during the burning ; 2. By a portion of 
ſuperabundant earth; 3. By the mixture of different ſaline matters as fixed as 
itſelf, which partly or entirely elude the action of the fire. Theſe ſaline mat- 
ters are either ſome neutral ſalts, which are frequently found in plants; ſuch 
as vitriolated tartar, Glauber's ſalt, common ſalt, and ſometimes a little nitre 
or a portion of fixed mineral alkah, 4. As iron is diffuſed in almoſt all bodies, 
and 22 in greater or leſs quantity in the aſhes of vegetables, as Mr. 
Geoffroy has proved; and further, as iron is very ſoluble by fed alkali; this 
ſaline ſubſtance is ſubject to be altered by mixture with iron. 

Fixed alkali is diſcovered to be phlagiſticated, or altered by a ſuperabundance 
of inflammable matter; 1. By its color not being perfectly white, and by its 
lixivium or ſolution in water being more or leſs yellow, or red inſtead of being 
abſolutely colorleſs; 2. By the ſmell of its lixivium, which is always ſo much 
ſtronger, as it is more phlogiſticated ; 3. By its degree of cauſticity, which is 
—_ 22 leſs as it 7 more 2 inflammable ny 3 
4- y, by its property of forming Pruſſian blue, by precipitating ſolutions 
of iron in ks, when it is much phlpgiſticated. See upon this Tac article, 
Brus (PRusstax). > 

There are two methods of purifying fixed alkali thus altered, that is, of de- 
priving it of all the ſuperabundant inflammable matter it contains. The fis(t 
1s by calcination, according to the general rules and with all the attentions 
neceſſaty to be obſerved in calcining by fire. See CaLcinaTion. | 

The ſecond method of pyrifying fixed alkali from ſuperabundant inflammable 
matter conliſts in applying to it a body on which it cannot act, and which bas 
a ſtronger affinity than it with this inflammable matter. M. Beaumẽ firſt prac- 
tiſed this ſecond, method. This able obſerver, having perceived that when he 
evaporated in ſilver veſſels red and 1 alkaline lixiviums, theſe veſſels 
were more and more tarniſhed, till at length the ſurface of the ſilver became 
quite black, and that the lixivium loſt its color in proportion as the filver 
acquired it, carried. this expeziment as far as poſhble ;, and at leagth, by renewing 
the ſurfage of the Glver contiguous to the alkaline lixivium, he deprived this 


lixivium of all its color, and rendered it entirely white. This lixivium being 
; thea 
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then evaporated to dryneſs, furniſhed an alkali very white, very cauſtic, and 


free from all ſuperabundant phlogiſton. Beſides the practical method of de- 


phlogiſticating alkaline ſalt, which this experiment ſuggeſts, it alſo confirms a 
truth demonſtrated by M. Macquer in his theory of Pruſſian blue; namely, that 


metallic ſubſtances may be charged with a ſuperabundant quantity of inflam- 


mable matter, and that they are capable of taking it from fixed alkali by the 
humid way. See BLUE (Pavss1AN). | 

The ſecond ſubſtance which alters fixed alkali is a ſuperabundant earth. As 
this earthy ſubſtance is not ſoluble in water when alone, and as it has but a 
weak adheſion to the alkali, it may be eaſily ſeparated by drying it once or 
twice by ſolutions and filtrations. But this purification muſt not be carried 
too far, becauſe the alkali itſelf is capable of decompoſition by this method, 
in detaching itſelf at every drying or calcination from a part of its earthy 


Principle. 


As to the ſaline matters which by their mixture alter the purity of the fixed 
alkali, they can be ſeparated by no chemical proceſs but by cryſtallization. 
This method is founded on the incapacity of the alkaline ſalt to cryſtalize, 
and on its property of decompoſing and of converting into cryſtallizable ſalts, 


all uncryſtallizable and deliqueſcent ſalts with which it may be mixed. It is 


then neceſſary to evaporate to the convenient point, the alkaline liquor from 
which theſe foreign ſalts are to be ſeparated, and to let it cool at ſeveral dif- 
ferent times to favor the cryſtallization of thoſe ſalts which are beſt cryſtallized 
in the cold, or-to continue the evaporation for thoſe ſalts which, like common 
ſalt, can only be cryſtallized by this method. See CavsraltizatION. But 
it is manifeſt, that this method, however carefully performed, is — ＋ of 
procuring a perfect ſeparation of all the extraneous ſalts from the alkali; ſince 
while this continues fluid, it always remains mixed with a ſmall quantity of 
cryſtallizable ſalts, which are diſſolved by part of the ſame water which keeps 
the alkali fluid; and that the ſeparation by cryſtallization cannot take place 


but when all is evaporated to dryneſs. It is then impoſſible to ſeparate com- 


pletely from the alkaline ſalt, the laſt ſmall, portions of extraneous ſalts with 


-which it was mixed. Notwithſtanding this, the degree of purity to which the 
- alkaline ſalt may be brought by this method is conſiderable, and ſufficient for 


moſt of the operations of the arts, and even for many operations in che- 
miſtry. | 2463 | 
It is ſtill more difficult to purify the alkali from iron. No practical method 


is known for this go When therefore a very pure alkali is required, it is 
u 


proper to chooſe ſuch ſubſtances as furniſh a ſalt the leaſt impure. For in this 


reſpect there is a great difference betwixt the ſubſtances from which it may be 


obtained, as will appear when we enumerate ſummarily the ſeveral alkalies moſt 
frequently uſed. > 4 q 5 
Fixed alkali being of great uſe, and much employed in arts, as it is the baſis 
of ſoap and leys, and much uſed in dying, making of glaſs and faltpetre, is 
rocuredfrom matters which furniſh a great deal of it, and at a ſmall expence. 


The moſt common alka!i, and at the ſame time the leaſt pure, is that of the 
' aſhes of common hearths. Theſe aſhes are employed for lixiviums, in the 
manufacture of ſalt- petre. and in glaſs houſes where common bottle- glaſs 


In 


is made. - 
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In the Northern countries, where wood is plentiful, it is burnt on purpoſe, 
as well as many plants, to procure from their aſhes a ſtrong but very impure 
alkali, called Pot-aſb. This alkali is always much phlogiſticated, and contains 
many of the ſaline matters above-mentioned. Pot-aſh'is employed for the pur- 
poſes related. It is alſo uſed by dyers in ſome of their operations. Pot-aſh 
may be purified fo far as to become a very good alkali by the methods 


- 
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(1) | | 

The dregs and leys of wine being dried and burnt, leave aſhes abounding in 
alkaline fake, called in French, cendre gravelie. This alkali is not only in great 
quantity in theſe aſhes, but likewiſe when the matters furniſhing it are properly 
and carefully burnt, it is the pureſt of all thoſe which are in commerce, If 


mentioned. 


(i) The great conſumption of pot-aſh on the aſhes, and is the next day to be let 
renders it a matter of importance, We off through the cock in.o another veſſel. 


ſhall therefore deſcribe the methods of pre- 
paring it, 

In ſome parts of Germany it is prepared 
from the ſame wood of which charcoal is 
made. A number of tubes, made of plate 
iron, or of copper or braſs, are fo diſpoſed 
in the pile of wood intended to be burnt into 
charcoal, that the water, acid, and oil, 
which are obtained in ordinary diſtillations, 
ſhall, when ſeparated from the wood by fire, 
paſs through theſe tubes into buckets placed 
to receive theſe liquors. The oil is then to 
be ſeparated from the acid liquor, which is 
then to be boiled in copper or iron veſſels, 
and the reſiduum dried and calcined, B 
this calcination, the acid falt is Akalized. 
This method, and the preparation of ſalt of 
tartar by calcining tartar, u one 
ble alkali is produced by converſion of an 
acid to an alkali, How is this converſion 
effected : 

The moſt common method of making 
2 is by burning large piles of wood, 
ixiviating the aſhes ? boiling in copper 
veſſels, decanting the lixivium when clear, 
and boiling in other copper veſſels till the 
liquor be evaporated and a reddiſh ſolid ſalt 
obtained, called black pot-afb, which by cal- 


cination in ovens with a heat not intenſe 


enough to fuſe it, is dephlogiſticated and 


rendered white. If any of it has been fuſed, 


it will have a greeniſh blue color. : 

Another method of preparing pot · aſh, and 

which may be conveniently uſed in a large 
of it, is deſcribed by Kunck 


The aſhes of wood are into a large tub, 
near the bottom of which is inſerted a cock ; 


and to prevent the aſhes from filling up the 
cock, the bottom is covered with Noo cn 


pieces of ſmall wood, — as; 


The aſhes may be again clixated with more 
water till all the falt be diſſolved. Tho 
weaker leys are to be poured on freſh parcels 
of aſhes till they can receive no more ſalt. 
The ley is then to be evaporated in an iron 
„ and the brown ſalt is to be dephlogi- 
icated by calcination in a furnace or oven 
with a heat not intenſe enough. to fuſe it, — 
Some perſons ſoak ſtraw in the ley obtained 
by lixiviating wood-aſhes with water, and 
by drying and burning this ſtraw they obtain 
a ſalt without the trouble of boiling the ley. 
The alkaline ſalt called peari-afb has a whiti 
pearl color, and is almoſt entirely ſoluble in 
water. The Ruſſia pot-aſh is dark-colored, 
hard, not eaſily deliqueſcible, and contains 
(as Dr. Lewis ſays) more than half its 
weight of an earth unſoluble in water. 
Scheffer, in the Swediſh Memoirs for the 
Year 1759, ſays, that from 1oolb. of Ruſ- 
ſian pot-aſh he obtained 924 lb. of alkaline 
ſalt, and 71 Ib. of neutral ſalts. Dr. Home 
found that Ruſſia pot-aſh contained a conſi- 
derable quantity of quicklime, From expe- 
riments made by Brandt ( Memeires Suedoiſes 
1749), and from the preference given to it 
by ſoap- boilers, it appears to be more cauſtic, 
and more powerfully to diſſolve oils, than 
— pot · aſh rendered cauſtic by quicklime. 
uſſian pot-aſh is ſaid to be prepared by 
burning wood with a cloſe ſmothering heat ; 
making, a ley from the coarſer of 
the aſhes, and moiſtening therewith the finer 
into the conſiſtence of a paſte, ſtratify- 
ing this paſte with ſome of the more in» 
flammable kinds of wood, and ſetting the 
pile on fire. The neutral ſalts found in pot- 
aſh are chiefly vitriolated tartar, fea fate, 
with which latter ſalt pot-aſh is frequently 
adulterated to increaſe its weight, | 
Thoſe 
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it contains iron, it is in an infenſible quantity, and it is naturally free from mixture 


of extraneous falts : therefore dyers and other manufacturers whoſe operations 
require a pure alkali,. prefer theſe to any other alkaline aſhes. | 


Fix ED ALKALI of TARTAR: 


TARTAR, which is nothing but the concrete acid or eſſential ſalt of wine, 
being properly burnt, is almoſt entirely changed into an alkaline ſalt, very 
ſtrong, and the pureſt of all ; and which therefore has been reaſonably pre- 
ferred by chemiſts to any other. It is called the Alkaline Salt of Tartar, or 
ſimply Salt of Tartar. Hence this name has become in ſome meaſure ſy noni- 
mous _ that of alkali. 5 

Salt of tartar is made by wrapping up in wet brown paper the tartar intended 
to be burnt, and placing theſe —— ſo wrapped up in a furnace, by beds or 
ſtrata, together with ſtrata of charcoal, alternately; and by ſetting fire to the 
whole, and continuing the fire till no more blackening ſmoak riſes. 

As tartar is almoſt entirely changed into alkaline ſalt, it preſerves after inci- 
neration a certain conſiſtence, and retains the form it had burning; which 
makes it eafy to collect it properly. But too great heat muſt be prevented in 
burning tartar, otherwiſe the alkali would melt and flow to the bottom of the 
furnace, where it would mix with the impurities of the charcoal. Fo avoid 
this inconvenience a furnace entirely open may be employed, in which the 
charcoal may burn freely, but without any ſtrong current of air to render the 
heat too intenſe. On the other ſide, as fire is generally more intenſe in great 
than in ſmall operations, where proportionable quantities of combuſtible matters 
are uſed, when much tartar is to be burnt, it is proper to diminiſh the quantity 
of charcoal, to prevent too great heat, and the conſequent fuſion of the alkali. 

When tartar is fufficiently burnt, a hxivium muſt be made from it till: the 
water poured om it receives no more taſte, It muſt then be filtered, evaporated, 
dried and calcined, according to the directions given to obtain the alkali of 
tartar in its greateſt purity. | 

Fixkp AxXALI of NiTRE. 


T HE. baſis of nitre N a fixed alkaline ſalt of the nature of the vege- 
table alkali, and the acid of this ſalt being capable of decompoſition and total 
deſtruction by deflagration, we may obtain ſeparately its alkali called alkaliſed 
or fixed nitre, by burning or detonating it with combuſtible matters. As this 
combuſtion is very rapid, and as it is alkaliſed almoſt inſtantaneouſly by. deto- 
nation, it has beep alt called extemporaneous alkali. | | 
"Thoſe vegetable ſubſtances only which which contain much reſin and eſſential oll, 
contain an acid yield an alkaline falt by in- yield a ſmall Amy only of fixed alkali 
eineration. From muſtard and other vege- elixation. The cauſe of. this ſeems to be, 
tables which yield a volatile alkali and no that the acid of theſe trees is very yonete, 
id by diſtillation, no fixed alkali can be and together with a volatile inflammable 
ob vi RAS | matter forms the eſſential ojls and reſins. 


| The ſtep of firs pines, and all trees Ste Reins, The 
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The matters moſt convenient and moſt frequently uſed for the deflagtation 
of nitre are charcoal and tartar, The alkali made by deflagration ot nitre 
with charcoal is called NirRE fixed by CuARcOAT. See this article for the 
method requiſite, | 


Nicre and tartar burnt together produce a very ſtrong alkali, which is a mix- 


ture of the alkali of nitre and of the alkali of tartar, both which are entirely of 
the ſame nature. They are confounded together by the name NirxEH fixed by 
TARTAR. See that article, and FLux (WaiTe). 


- Theſe alkalies of nitre, when well prepared, are very pure, and fit for the 


niceſt operations in chemiſtry. ö 3 : | 
All theſe ſeveral kinds of alkali, when perfectly purified, have entirely the 
ſame properties, and ought to be regarded only as one and the fame alkali, which 
ought to be called Fixed Vegetable Alkali, The purification above-mentioned 
of this alkali is, attended with conſiderable diffiewkies in practice. The chief 
of theſe difficulties is in the evaporation and drying of the alkaline lixiviums; 
and this relates to the veſſels employed in theſe operations. Veſſels made with 
the imperfe& metals are unfit, becauſe they are liable to the action of the alka- 
line ſalt. Silver veſſels are the fitteſt of all for this purpoſe : but it is not very 
certain that this metal is incapable of being acted upon by alkali. 
Glazed earthen veſſels, ſuch as common pottery-ware, cannot be employed, 
becauſe they are not, and cannot be ſufficiefitly baked. The alkaline lixivium 
es through them as eaſily as through a filter. If veſſels not metallic are to 
uſed, they ought to be of glaſs or porcelaine, or made of pure clay, and 
baked in a violent fire, ſuch as that kind of pottery called Rtone-ware. Theſe 
veſſels perfectly reſiſt the action of alkalies, but they are very liable to be 
cracked by heat. N ; 2802 
Well: prepared fixed alkali ought to be preſerved, either dry or fluid, in cry- 
— — bottles, with glaſs ſtoppers. When the fluid alkali is uſed, it 
— decanted from the ſediment depoſited at the bottom of the 
ttles. 


XXXIII. ALKALI (MINERAL or FOSSIL), or ALK ALI 
(MARINE). This is a ſaline, alkaline, fixed fubſtance, ſerving as a baſis, to 


the acid of common ſalt, and forming with it the native neutral ſalt which is 
diſſolved in large quantities in the fea, and kribwn by the names Common 
Salt and Sea-Salt. As this falt is a natural production, and belongs neither to 
the vegetable nor animal kingdoms, it has been ranged amongſt minerals, and 
therefore called mineral alkali : notwithſtanding that a conſiderable quantity 

of this ſalt may be obtained from the aſhes of ſeveral vegetables. Bur irs origi 
ſee that mineral alkali obtained from vegetables, proceeds always from 
common ſalt contained in theſe vegetables. After we have mentioned the pro- 
perties of this alkali, we ſhall deſcribe the method of procuring it in its greateſt 
rity. | | X 
Pen mineral alkali has eſſentially and fundamentally all the properties of 
fixed vegetable alkali. It has the ſame taſte and the fame fixity. K diſſolves all 
the ſame ſubſtances, and exhibits with them very ſimilar phenomena. It melts and 
vitrifies all earths, and is altered by quickiime in the ſame manner. It _ 
| 2 ines 


n 
is — the ſame, and it is not to be conſidered a vegetable fubſtance ; for | 
we 


1 
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bines with all acids to the point of ſaturation, and with them forms neutral ſalts. 
It has the ſame action as fixed vegetable alkali on metallic ſubſtances, and forms 

with oils and oily matters; therefore, in order to have a juſt idea of the al- 
kaline properties of this ſaline ſubſtance, it is very neceſſary to read exactly and 
entirely what has been ſaid under the articles ALxAL1 21 (Fix to Ve- 
GETABLE). But it alſo differs very conſiderably from fixed vegetable alkali by 


-  {everal properties peculiar to itz and it is upon theſe properties we are chiefly to 


inſiſt in this article. 
Fixed mineral alkali, which we here ſuppoſe to be in its greateſt purity, differs 
from fixed vegetable alkali. 
1. 1 taſte,” which is a little leſs fiery and corroſive: but this difference is 
very | d. , 
2. When dried, it does not attract the moiſture of the air ſufficiently to form 
a liquid, as fixed vegetable alkali does, 
3. If it be diſſolved in water, when it is dry and calcined, it does not heat the 
water nearly ſo much. | 
4. When diſſolved in water, and its folution evaporated and cooled, it coa- 
ulates into cryſtals, preciſely as neutral ſalts do, In this it differs conſiderabl 
lb, (t) vegetable alkali, which is abſolutely deliqueſcent, and not cryſtal- 
zable. ( Lr ; 
The cryſtals of mineral alkali contain much water, and have but little adheſion 
to this water; for, moſt of it is diſſipated by expoſure to open air. By this diſ- 
ſipation of water the cryſtals loſe their form and tranſparency, which were owing, 
as of all neutral ſalts, to the water contained. See ChysTALLIZATION, 

- _ Cryſtals of mineral alkali thus deprived of their water, fall into a white 
powder: therefore, to preſerve them, they muſt be put into bottles as ſoon as 
Ur: are drained. | | | | 

he differences related betwixt the vegetable and mineral alkalis ſhow that 
this latter poſſeſſes ſaline properties in alels eminent degree; which probably pro- 
ceeds from the abundancy of its earthy principle. 
5. Fixed mineral alkali diſſolves by fuſion, and vitrifies all earths like the 
vegetable alkali. But it has been obſerved, that it vitrifies earths better, and 
renders the glaſs more ſolid and durable. Probably this pruceeds from the 
greater fixity of the mineral alkali, from its containing an earth leſs combined, 
and alſo from its want of the deliqueſcent quality. | 
6. With vitriolic acid, minefal alkali forms a neutral cryſtallizable alt called 
Glauber”s ſalt, which differs from vitriolated tartar in the following circumſtances. 
r. Its cryſtals are of a different figure and larger ſize. 2. They contain more 
water, 3. They are. more ſoluble in water. 4. Their adheſion to the water of 
their cryſtallization is leſs, infomuch that this ſalt by- expoſure to air loſes its 
water, and conſequently its form and tranſparency, and becomes a white powder, 
as the mineral alkali does alſo when expoſed to air. See SALT of GLAUBER. As 
the ſame acid is in Glauber's ſalt and in vitriolated tartar, the differences above re- 
lated muſt proceed from their alkaline baſes: therefore all the properties which 
diſtinguiſh Glauber® ſalt from vitriolated tartar are to be conſidered as the dif- 


) We have obſerved in a note upon the former article that fixed vegetable alkali is 
cryſtallizable by expoſure to fixable air, 8 


1 ſerences 
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ferences betwixt the vegetable and mineral alkalis. The ſame obſervation may 
be — to all combinations of mineral alkali with the other acids, of 
which we are now going to ſpeak. 

7 With nitrous acid, mineral alkali forms a icular kind of nitre, ſuſcep- 
tible of detonation and of cryſtallization z; but it differs from ordinary nitre, or 
that which has for its baſe fixed vegetable alkali, in the figure of its cryſtals, 
which, inſtead of being like long needles, are ſolids, each of which has ſix rhom- 
boidal faces; that is to ſay, two angles of each face are acute, and the other two 
obtuſe. This figure, which is ſomewhat ſimilar to that of a' cube, has occa- 
ſioned this ſalt to be ealled cubic or quadrangular nitre. This figure is cauſed by 
the mineral alkali, See Nirs wages DRANOULAR), ' © © k 

8. With marine acid, mineral alkali forms common ſalt, the $ of which 
are perfect cubes. This ſalt differs from the neutral ſalt formed by the combi- 
nation of the ſame acid with vegetable alkali chiefly by its taſte, which is infi- 
nitely more able. See SALT (Common). | | 3 

9. Mineral alkali forms with the acid of vinegar a neutral ſalt entirely different 
from the terra 7 tartari, which is deliqueicent and not cryſtallizable, while 
the former cryſtallizes well, and does not attract the moiſture of the air. This 
ſalt has no particular name. Sd Sar (NzvTRAL) Compoſed of the Act of 
Vintoar and of MineRAL Alx Att. 

10, With the concrete tartareous acid, mineral alkali forms a neutral _ 
lizable ſale, differing from that made with the ſame acid and vegetable alkali, or 
vegetable ſalt, by the figure of its cryſtals, which are alſo much larger and finer, 
See SALT (VeGETADLE). | 

11. Mineral alkali very well diſſolves oi and oily matters, and with them 
forms ſaponaceous compounds, as the vegetable alkali does. But ſoaps made witlr 
this latter alkali remain ſoft, and do not acquire ſuch conſiſtency and hardneſs as 
thoſe made with mineral alkali, This difference is certainly cauſed by the pro- 
perty which mineral alkali has of cryſtallizing. See Soar. (1) | 

It is probable, that if we were to examine artentively the combinations of ma- 
rine alkali with ſulphur and metallic ſubſtances, ſenſible differences might be diſ- 
covered from ſimilar combinations made with vegetable alkali. The diſcovery 
of 'theſe differences could not fail to throw new light -upon the nature of this 
_—_ But I do not believe that ſufficient experiments have been made on this 

ubject. (m) 5 2 , 

Several celebrated chemiſts have, however, made conſiderable reſearches into 
the nature of marine alkali. . The perſon who has done moſt in this way is M. 
Duhamel de Monceau, a member of the Academy of Sciences. He has publiſhed 


1) The difference mentioned in the text probab] s ſromy that property of mi- 
* certainly not proceed from the cryſtal- neral AL by weh it has a weaker power 
laing quality of mineral alkali ; for this ſalt of combination with water than vegetable al- 
cannot be formed into a hard ſoap till it has kali has. | | | 
been deprived of its cryſtallizing quality by (n, A remarkable difference has been ob- 
quicklime, which, by abſorbing its fable ferved by Margraaf between the mineral and 
air, renders it cauſtic, and incapable of form- yegetable alkalies; namely, that platina may 
ing cryſtals, Se An fFixante). The de precipitated from its ſolution in aqua regia 
—— hardneſs of ſoaps made with mineral by the latter, but not by the former. 
ithan of thoſe made with vegetable alkali, 


- 
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in ſeveral memoirs, -a detail of many experiments made to decompoſe common 
lalt, that he miglit obtain the alkaline baſis ſingle and pure, for the purpoſe of 
examining its properties. Common ſalt not being capable of decompoſition 
merely by 4g action of, ſtre, and without the application of another ſubſtance, it 
was neceſſary to find ſome fubſtance which could carry off the marine acid, with- 
out combining itſelf with the alkaline balis. As phlogiſton produces this effect 
very well on thoſe neutral ſalts which are compoſed of a fixed alkali and vitrio- 
lic or nitrous acids, it was natural to try the ſeparation of the marine acid by the 
ſame intermediate ſubſtance. This M. Duhamel did, but without ſucceſs; al- 


tho' in his experiment he employed every reſource of the moſt enlightened che- 


miſtry. The ſame thing happened to Mr. Margraaf, who tried without ſucceſs 
to combine marine acid wick phlagiſton, in order to produce phoſphorus. It ap- 
prom. * * art does not yet furniſh any method of decompoſing common 
On, 7; wo | "7 

It 5 — probable that this- decompoſition is not impoſſible, and that 
it even takes place every day in the combuſtion of maritime plants of the 44 
kind, all of which contain ſea- ſalt, and when burnt, furniſh a conſiderable quan- 
tity of cryſtallizable alkali, which being combined with the vitriohc and nitrous 
acids forms Glauber's ſalt and cubic nitre, entirely ſimilar to thoſe formed from 
the decompoſition of common ſalt by theſe two acids. It is very probable that 
this cryſtallizable alkali obtained from the aſhes of maritime plants, proceeds from 
à portion of ſea · ſalt contained naturally in theſe plants, a part of which is de- 
compoſed by. the burning; for it is certain that no trace of a diſengaged alkali 


can be obſerved in theſe plants previouſly to their incineration. 


However that be, it is certain that this cryſtalliaable alkali obtained from the 


aſhes of maritime plants, is entirely ef the ſame nature as the natural alkaline baſis 


- . of ſea-ſalt. This is a truth which no chemiſt queſtions. But diſputes have ariſen 


concerning the ſaline alkaline nature of this ſubſtance. 5 

The inquiries of M. Duhamel had proved to him, that it had the principal 
marks of a ſaline alkali; he concluded that it really was ſuch. On the contrary, 
the celebrated Mr. Pott, who has alſo made many experiments on this matter, 


has always maintained that it was only a pure earth, without the properties of an 


alkaline ſalt. This diverſity of ſentiments has occaſioned a literary diſcuſſion be- 
twixt theſe two learned gentlemen, of that kind which always turns out to the ad- 
vantage of ſcience; as it has occaſioned a great number of beautiful experiments, 


which greatly illuſtrate this matter, 


The ſtrongeſt proof brought by Mr. Pott in ſupport of his opinion may be 


| found in the eclairciſſements given to the ſequel of the French tranſlation of his 


Lithogeognoſia. Mr. Pott ſays, © that by a fixed or volatile alkali an inſipid and 


perfectly inſoluble earth may be precipitated from the mother water of ſea · ſalt. 


<< This earth united to the vitriolic acid forms a Glauber's ſalt perfectly fimilar to 
that prepared from ſea-falt. - This Glauber's ſalt produces with charcoal a ſa- 
“line alkaline body, which is not precipitable by fixed vegetable alkali ; which 
« alſo happens preciſely to Glauber's {alt prepared with ſea-ſalt. This alkaline 
< falt is not produced by the vitriolic acid, nor by the charcoal, but principally 
from this ſaline earth, which for that reafon may be called an alkaline earth, 
* neatly approaching a ſaline ſtate, and which is capable of taking from acids a 

5 2 « proper 


1 5 


« proper portion of their moſt ſubtle parts, by combination with which it be- 
comes a genuine alkali.” | | 
As to what remains, it appears that, after the properties of fixed alkaline ſalts 
and of the baſis of ſea-ſalt have been eſtabliſhed, it is eaſy to decide the queſtion. 
Nothing can be ſaid more ſenſibly on this fubje& than the following quotation 
from the learned and judicious tranſlator of Mr, Potts Lithgges ſia. This 
«. queſtion is now — to a diſpute about words, fince Mr. Bvhamel agrees 
« with Mr. Pott that the baſis of ſea · ſalt differs from the fixed alkali of nitre and 
others ſimilar; and that Mr. Pott agrees with Mr. Duhamel, that it differs 
©« from common abſorbent earths. But hitherto it ſeems that Mr. Duhamel's 
t expreſſion is more juſt and conformable to the definttiorr of faline ſnbftances.” 
From all this we ought to conclude, that the baſis of ſea · ſalt is neither a pure 
earth, nor an alkali ſimilar to that obtained from vegetables, but à faline alkaline 
ſubſtance of a peculiar nature; and if coꝑpjectures may be allowed on the nature 
of this alkali, I ſhould be inclined to beſieve, that it differs from the vegetable 
alkali, either becauſe a larger quantity of earth enters into its compoſition, or 
becauſe its earthy principle is united to it more intimately. | 
Further, it ars that the bafis of common ſalt is truly of a ſaline nature, 
from its ſucceſsful and even advantageous applicatiom to all the ſame purpoſes in 
the arts as fixed vegetable alkali, as has been ſaid above. 
The only practical method of procuring this alkali in great quantities is by the 
incineration of maritime plants. Theſe afhes contain much mineral atkali, when 
the plants happen to grow in a favorable ſoit and climate, and the mineral alkali 
is found to be more or leſs pure, according to the nature of the ptants and of the 
ſoil. Theſe aſhes are generally known in commerce by the name Soda. This 
ſoda is employed in arts without purification; hence there is obſerved à great 
difference betwixt different ſodas, of which are much better than others. ( 
As the chemical affinities and the medicinal virtues of the mineral and of the 
vegetable alkalis are the fame, we proceed to mention what is moſt material on 
theſe ſubjects. | db Pp 
The affixities of fixed alkali, according to Mr. Geoffroy's table, are in the fol- 
lowing order: vitriolic acid, nitrous, acid, marine acid, vinegar, ſulphur. _ 
Mr., Gellert's table is mote extenſwe, and is as follows: Pblogiſton, vitriolic 
acid, nitrous acid, marine acid, vegetable acid, zinc, iron, copper, lead, 
tin, regulus of antimony, regulus of cobalt, arſenic and biſmuth, Gold and 
filver are marked in this table as indiſſoluble by fixed alkali. 
As fixed alkalis are the greateſt abſorbents of acids, they are proper for all 
thoſe maladies deſcribed. by Boerhaave as proceeding from a ſpontaneous acid. 


(n) Mineral alkali is found lying upon. the Gellert, and other authors, prefer this ſalt 
ground in the iſland of Tenerif, and in many vegetable alkali, for the e of glas 
other countries. The Spaniſh aſhes called dutable, and not attackable by acids. But 
bariglia, or ſeda, are produced by burning Kunckel obſerves, that the impurities mixed 
kali, varech, or. fucus maritimus, alga ma- with common ſoda, or bariglia, ivea bluiſh 
2 other maritime plants, 5 color to glaſs, and render it liable to crack, 
dried, in pits dug ig, the guouneh The fre when cooled. Stabl obſeryes, that the ſame 
employed. id ſo viokent. as to fuſe the aſhes effect is produced by common pot-aſh, The 
into one large and hard bluiſh maſs. From mineral alkali, as Jas been obſerved in the 
theſe plants Henckel obtained, by boiling in _text, makes a finer, harder ſoap than ve- 
water, evaporating and cryſtallizing, a con- getable alkali. It is alſo ſaid to be more 
fiderable quantity of marine ſalt, Stahl, effeQual in the reduction ef metallic calxes. 
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as acids are; fince they quick] 


ting or irritating the muſc 


diſtilling all kinds, of clays, (as Brandt ſays 
many calcareous earths, chiefly that kind 


56 | 5 
They are even preſerable to abſorbent earths, (althaugh theſe latter are more fre- 


«quently uſed) in caſes where, notwithſtanding ſigns of acidity, a putreſcent diſpo- 
fition is apprehended ; which is not at all impoſſible, becauſe they are, like all fa- 
line matters, antiſeptic, according to the obſervations of Dr. Pringle. But if the 


» 


It muſt not be ſuppo 


putridity was advanced to alkaleſcency, which is very rare, they would be very 


urtful, becauſe they would encreaſe this alkaline acrimony. 
ſed that fixed alkalis taken — enter the blood -veſ- 


ſels with their alkaline qualities. If that happened, they would be true poiſons, 


kill animals into whoſe veins they are injected. 


The human conſtitution, which cannot fuffer the preſence of any ſenſible and 
diſengaged | acids or alkalis, at leaſt to a certain degree, in our fluids, acts upon 
alkalis taken internally by combining them in digeſtion with the acids of ali- 


arrive at the blood. 


ments, or with their oily parts, forming ſoaps, in which conditions only they can 


Pure alkalis ought never to be preſcribed but in ſmall doſes, as from half a 
pos to two grains, when they are incorporated with ſolid medicines and in ſmall 
Ik ; but they may be given from one to ſix grains, if they be diluted, on ac- 
count of their cauſticity, in a pint of ſome watery vehicle. Theſe ſaline ſubſtances 
are: diſſolving, aperitive, and lithontriptic. They are not much employed for 


do very well, 


theſe qualities; but are principally uſed to correct reſinous purgatives, which they 
to theſe medicines a, ſaponaceous quality. Externally 


very well, by giving to th 
applied, theſe alkali are reſolvent, diſcutient, and cauſtic. (o) 
XXIV. ALKALI (VOLATILE). Volatile alkali is a ſaline ſub- 
Nance procured by decompoſition, from all animal, and from ſome vegetable 


dubſtances, and by putref; ion from all theſe matters. 2 


This ſaline ſubſtance is called altali, becauſe in fact it has all the general pro- 


x (= Dr. Smith, is a treatiſe de motu muſ- 


aulari, mentions an extraordinary fact which 
hel aſffirms to have aſcertained by repeated ex- 
periments, namely, that of the many ſub- 
ſtances Which he mentions, acid, alkaline, 


and corroſive, mineral alkali. and compounds. 


formed of it, were alone — ſtimula- 

es of frogs, by 
immediate application to them, which were 
expoſed for the ſake of making theſe experi- 


ments. | 


The plants from which volatile alkali 
is obtainable by diſtillation are chiefly of the 
cruciform kind. This ſalt is obtained b 


. 


called Lapis ſuillus, and ſame mineral wa- 
ters. Sal ammoniac, which contains volatile 
alkali, is ſublimed in volcanos, . Sal 'ammo- 
a be produced from ſoots of 3 
vegetable or animal ſubſtances, and even 
mineral coal, Authors ion various me- 
thods by which volatile 


German Ephemerides, Pott, Ludovici, and 
trefyin 


may be pro- 


perties of ſaline alkalis, as che ſharp, cauſtic and burning taſte; the property of 


duced, As a knowledge of theſe may aſſiſt us 
to form a theory concerning this ſaline ſub- 
ſtance, we ſhall relate ſome of them. Volatile 
alkali may be produced by heat, 1. From a 
mixture of quicklime with vitriol, or with 


alum, or with tartar. Pott. 2. From a mix- 


ture of any eſſential oil with vitriolic acid and 
fixed alkali. Id. 3. From nitre detonating 
with charcoal. Id. 4. From a combination 


of marine acid with quicklime. Id. 5. From 


magnefia alba by diſtillation. Dr. Black, 6, 
From tartar. Id. 7. From deliquiated ſalt 
of tartar poured on white ſalt of —＋ 2 
9. From ſea-ſalt combined with M 
ing ſubſtances. Petr. 10. From ſea- 
falt diſtilled with charcoal. Id. 11. From 
ſea-falt diſtilled with quicklime, Id. 12. From 
ſalt of Sylvius diftilled with fixed alkali, 


Ne 1% From ſea-ſalt diſ- 


tilled with clay. Brand:. 14. From ruſt of 
iron diſtilled, | Bourdelin, 
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tunging violets with a green color; of combining with acids to the point of ſatu- 
ration, and forming with them different neutral ſalts, molt of which are cryſtal- 
lizable; of ſeparating all earthy and metallic matters from their union with acids; 
laſtly, of Siffining by the humid way, almoſt all ſubſtances ſoluble by other 

alis. | | | | 

This alkali is called volatile, becauſe-in fact it is very much fo, Its volatility 
is owing to a portion of attenuated, very — very volatile oil, which enters 
into its. compoſition as one of its principles, as. is proved by its diſtinguiſhing 


properties. 

Volatile alkali differs according to the ſubſtances whence it is procured, and 
according to the manner of obtaining it. Theſe differences proceed from ſome 
principles ſuperabundant and extraneous; ks, oils from which it 
is not at firit exactly depurated, But all volatile alkalis, however obtained, 
and from whatever ſubſtances, may be fo, purified by the method which ſtall be 
ſoon deſcribed, that no difference remains amongſt them; and hence we ought to 
conclude of this ſubſtance, as well as we did of the various kinds of fixed alkali, 
ons. is ſingle, identical, and always ſimilar to itſelf, when ſufficiently pu- 


e 

Pure volatile alkali differs from fixed alkali, firſt, by its greater volatility, 
which is ſo great that it may be entirely ſublimed or diſſipated by a heat much leſs 
than the heat of boiling water; by its ſmell, which is only an effect of its volati- 
lity : the ſmell of this falt is ſtrong, very penetrating, and fo pungent, that it 
cannot be endured above an inſtant, without ſuffocation or fainting ; its vapor 
excites. a cough, and brings tears into the eyes. It is this ſalt which occaſions , 
the I mell obſerved in neceſſary-houſes at changes of weather. 

> wes differs alſo how the 15 by 15 leſs force are * Ares are 

9 e e baſes are volatile ſeparating 
12 ſalts, and of ſetting it at libertm. "0 

Volatile alkali unites perfectly with water, to which it has even a 8 
and with it retains fluidity: it is then called volatile alkaline ſpirit. hen it 
contains no ſuperabundant water, it is in a concrete form, and is cryſtallized, in 
which it differs from fixed vegetable alkali, () | 
All acids unite and. efferveſce with 05 alkali jo.che point of ſaturation, 
forming, neutral falts generally called anmoniacal falts.— 
Ammoniacal ſalts have an infinitely. ſtronger and more pungent taſte than falts 

whoſe baſes are fixed alkali, becauſe volatile alkali unites with acids leſs intimate- + 
17 Theſe neutral ſalts are ſeml - volatile; that is, they may be ſublimed by a 
— ſtrong heat; and this property they owe to the volatility of their al- 

ne baſis. ne 

The ammoniacal ſalt which volatile alkali forms with vitriolic acid is cryſtallizable, 
and is called vitrielic ammoniacal ſalt, or ſecret ammoniacal ſalt of Glauber, from 
the name of the chemiſt who diſcovered it. See w i words, 
The kind of nitre formed by volatile alkali and nitrous acid is alſo cryſtal- 
lizable, and has the peculiar property of detonating alone, when heated ſuffi- 
ciently, without addition of any matter containing phlogiſton, as is neceſſary for 


Volatile alkal bination with fi allizable; uncombined, i 
e be obtained by og fone x PE | 8 
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the detonation of ordinary nitre. This - phenomenon proves the exiſtence of the 
inflammable principle in volatile alkali. This nitre, whoſe baſis is volatile alkali, 
is called ammoniacal nitre, or nitrous ammoniacal ſalt. See theſe words. 

With marine acid, volatile alkali forms alſo a neutral cryſtallizable ſalt, called 
Sal Ammoniac. This is the moſt uſed, and firſt known of the ammoniacal falts, 
and from which the name has been derived to the others. See Sar. Ammonitac. 
© Volatile alkah may be combined with ſulphur, with which it forms a kind of 
volatile liver of ſulphur, the preparation of which is given by Hoffman. See 
Liver of SULPHUR. ZI. 

Moſt metallic matters are attacked, and more or leſs diſſolved by volatile al- 
kali; but copper is of all metals the moſt eaſily and copiouſly diſſolved by it. To 
diſſolve this metal nothing more is requiſite than to digeſt its filings in liquid vo- 
latile alkali. The ſolution acquires a beautiful blue color. ee 

This ſolution exhibits a curious and intereſting phenomenon, which is, that if 
the bottle containing it be well corked, the blue color grows fainter, and at 
=p ap entirely diſappears, fo that the liquor becomes colorleſs like water. But 
if the ſame bottle be then uncorked, the upper part of the ſolution from its con- 
tact with the external air reſumes its color, and this color is gradually commu- 


nicated to the reſt of the liquor. Thus may this blue color be made to appear 
and difappear alternately, as often as is required, by corking and uncorking the 
bottle, C120 IR #1 e Ian F201 2 14 b 0 l 1 | et 
Other metallic matters are not nearly ſo eaſily attacked by volatile alkali as 
copper is. Theſe ſolutions have even not been much examined. | 
When metals are previouſly diſſolved and divided by acids, they are then infi- 
nitely more folcepdble of ſolution by volatile alkali. For this purpoſe it is ſuf- 
ficient to. pour into ſome vhs. e ſpirit ſame drops of metallic ſolution. At 
ſirſt a precipitate is formed, which ſoon difappears upon agitating the liquor, and 
is rediſſolved by the volatile alkali. That this experiment ſhould ſucceed, it is ne- 
ceſſary that the metallic ſolution ſhould have a conſiderable exceſs of acid; that 
is, that the acid ſhould not be nearly ſaturated with the metal. By this method, 


copper and mercury are diffolved in greater quantity than other metals. 
15 


In whatever manner the copper be diſſolved by this ſalt, it always communi- 
cates a blue color, very beautiful and deep. This property renders the alkaline 
ſpirit a proof liquor to diſcover copper, and render it ſenſible when it could not, 

om the ſmallneſs of its quantity, be perceptible by other methods. Thus a 
little volatile alkali may be poured into any mineral water, containing too ſmall 
a quantity of copper to be otherwiſe perceptible. The blue color which this water 
afſumes diſcovers the preſence of copper. kv 1 

Volatile alkali, added gradually to a metallic ſolution, ſeizes the acid of the 
ſolution, and precipitates the metal. The moſt fingular metallic precipitate made 
by volatile alkali-is that of gold previouſly diffolved in aqua regia. This precipi- 
tate is of a yellow color, and is one fourth heavier than the gold employ- 
ed. (+) When heated to a certain degree, it detonates and fulminates with a 
moſt terrible exploſion. Ir is called fulminating gold. See Goĩ Do (FULMINATING). 


(r) De. Black, in his Eſſay upon Magne- tating alkalis. To this adhering air he alſo 
ſia, attributes the encreaſe of weight which, attributes the fulminating property of the pre- 
metallic precipitates gain, to adhering fixable cipitate called Fulminating Gs. 
air, which they receive from the p recipi- | 
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ſingular: none of them fulminates like the precipitate of gold; even that of pla- 


84% * 


Volatile alkali, when firſt ſeparated from anitnal and vegetable matters, is, as 


we before obſerved, very impure. It 


is particularly 7 by much emp 


reumatic oil, which is united with it into a ſtate perfectly faponaceous, and whic 


it renders ſoluble in water. It may be 

tilling it with a gentle fire, either 

abſorbing and retaining the 

* moſt 5 rape of 
en to decompoſe t t, by an 

of the volatile alkali B * 

in its combination wi 


of 


ral 


its eſſential properties. ( 
＋ 8 


ail, as fixed 
purifying 


ities of yolatile alkali, according 


olic acid, nitrous acid, and marine acid. 


. 


e a frog this ſuperfiuoys oil by dif- 


ne, or mixing with matters capable of 
alkalis and ablorbent earths are. But 
it is, to reduce it to ſal ammoniac, and 
e proper mediums for the diſengagement 


this method it is obtained in its greateſt purity; becauſe, 
the acid, it perfectly ſeparates itſelf from all extraneous 
matter, See SAL AMMONIAC, for the purification of volatile alkeli, and for ſeve- 


to Mr, Geoffroy's table, are, vitri- 
ccording to Mr, Gellert's table they 


are, phlogiſton; vitriolic, nitrous, and marine acids; vinegar; zinc; iron; cop- 
per; biſmuth; mercury; ſilver; and gold. 


f's Experiments, 


(s) From Mr. 
emoirs for the year 


publiſhed'in the Berlin 
1745, we find that 
zinc, and copper, diſſolved in their proper 
acid folvents, may be firſt precipitated from 
theſe, and afterwards rediſſolved by volatile 
alkali ; that theſe metals prec by fixed 
alkalis may be again ain 

kali; and that mercury, lead, and tin, were 
not diſſolved by volatile alkali applied in the 
ſame manner. Brandt ſays, that volatile al- 
kali occaſions a coagulation of a ſolution of 
iron in nitrous acid, which is ſoon rediſſol- 
ved; and that the ſame alkali precipitates 
iron from vitriolic acid, He alſo ſays, that 
regulus of cobalt cannot be precipitated from 
nitrous acid, nor arſenic from aqua regia, b 
volatile alkali. Volatile alkali has no effe 
vpon any metal not preyiouſly diffolved by 
acids, excepting r, iron, and lead ; the 


firſt of which it diſſolves perfectly, a very 
{mall quantity of the ſecond, and the => 
2 


2 ſilver, biſmuth, Corp 
0 


ipi 
— by volatile al- 


ſlowly changed by it into a kind of 


is ve 
Porr jur la Diſſolution des 


. 


s, 
(t) To the properties above-mentioned of 
volatile alkali, we add, 1, That pure or 
cauſtic volatile alkali, that is, uncombined _ 
with fixable air, or the ſpirit of ſal ammoniac 
obtained by quicklime, is ſoluble in ſpirit of 
wine, and that mild volatile alkali is not 
ſoluble in that ſpirit; hence if a ſtrong ſolu- 
tion of mild volatile alkaline ſalt be added 
ſpirit of wine, the water of the ſolution will 
combine with the ſpirit, and the ſalt will be 
ipitated, forming what is called Of 
elmontii, 2. Mild volatile alkaline ſalt re- 
ires four times its quantity of water to diſ- 
lve it; cauſtic volatile alkali, as we have 
already. obſerved, is always combined with 
water. 3. Volatile alkali deflagrates with 
nitre, which proves that it contains an in- 
matter, . 1 


* 


Volatile 
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_ Volatile alkali is employed in medicine as a powerful ſtimulant and exciter, 
when applied fo that the perſon fhall inhale the of it. Thus it is applied 
in faintings, fyncopes, vn pom and in all lethargic diſeaſes, in which the 
nervous parts are benumbed and unbraced. In theſe caſes it is uſually applied in 
bottles, either in a concrete form called Englifh Salt, or in a fluid form, and redu- 
ced to a femi-ſaponaceous ſtate by mixture with oil of amber, when it is called 
Eau de Luce. See Salr (Exorisn); and Eav pz Luce, 

It may alfo be taken internally in theſe caſes, particularly in apoplexies and le- 
10 enn but in ſmall doſes, as from two or three grains to fix, and added 
to ſtimulant mixtutes. Taken in this manner, it ſometimes is a powerful ſu- 

MN. Bernard de Juſſieu has diſcovered that this ſaline fabſtance is a fpecific 
ainſt the bite of vipers; haying cured as it wefe miraculouſly, by means of eau 

Re, a ſtudent of medicine, to whom this accident happened, while he was 

botanizing. ey e fe : 

XXXV. ALKALISATION. This name is applied to j 
by which alkaline properties ate communicated to bodies; or to thoſe by which 
2 1 ime roth e e or in, „ A — pore 
For example, ſpirit f tine id to b ali ſed when it has 
alkali, a Jar # Ta it diffolves, and thence acquires alkaline erde. On 
the other hand, when a neutral ſalt is decompoſed in order to obtain its alkaline 
© "bafis, this ſalt is ſaid to be alkaliſed. Thus nitre, deprived of its acid by deto- 
nation with inflammable matters, as charcoal, tartar, metals, ſo that nothing re- 
mains but ſts atkali, is called Nitre attaliſed by Charcoal, or by Tartar, &c. 

Vegetable ſubſtances, when reduced to aſhes, may alſo be faid to be alkaliſed; 
becud: theſe athes-contain fixed alkali. See the detail of particular atkalifations, 
under the articles of the different ALK ALIS. | | | 

XXXVI. ALKOHOL. This name has been given to any impalpable 
powder. See PORPHYRISATION. | 

It has alſo been given to highly rectified ſpirit of wine. See SytrIT of Wins. 

XXXVII. ALLAY. This word is employed in chemiſtry to ſignify the 

union of different metallic matters. f 

As an infinity of different combinations may be made according to the nature, 
the number, and the proportions of the metallic matters capable of veing allayed, 
we ſhall not here enter into the detail of the particular allays, all which are not 
yet nearly known. Thoſe which are uſed, as Bronze, Tombuc, Braſs, White Copper, 
c. may be found under their particular names; and what is known concerni 
other ily may be partly found under the names of the different metals, and 
&mimetals, and partly in this articſe. 

Metallic ſubſtances cannot unite directly with earthy matters, not even, with 
their own earths, when deprived of their inflammable principle, and conſequently 
of cheir metallic properties. But in general it may be ſaid, that all metals may 

be allayed with each other, although more or leſs eafily, and although ſome of 
them have not yet been made to unite. | | 
4s metals are bodies naturally ſolid, the firſt condition for their union is, that 
they be fuſed. Fhey then-unite, like all bodies which reciprocally diſſolve each 
other; and from thele combinations new-compounds reſult, which have the mixt 
properties of the component ſubſtances, Gre ComPosiTi0n (CHEMICAL), 
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In theſe metallic allays, as in almoſt all other metallic combinations, pheno- 
mena appear which depart from the general rules of combinations. Thus it is 
obſerved, that ſome of the properties of metals forming an allay are altered, en- 
creaſed, or diminiſhed by their union. The — inſtance, of a metallic 
compoſition is generally leſs than the ductility of the component metals alone 
and pure. The denſity or ſpecific gravity of metals and ſemimetals is alſo. 
changed by allaying them with each other. Sometimes the ſpecific gravity of 
the compound is intermediate betwixt the ſpecific gravity of tlie component 
metals, ſometimes it is leſs, and frequently greater: this depends upon the na- 
ture of the metals, The ſane obſervation may alſo be applied to the colors re - 
ſulting from the allays of metals. 
Metallic allays are either natural or artificial, The firſt are thoſe. made by na- 
ture, ſuch as moſt minerals, containing ſeveral metals allayed with each other. 
N gold is always more or leſs allayed with ſilver; and native ſilver with 
Artificial allays are thoſe made expreſly for different uſes, or for the ſake of 
examining their properties. i | 

Although the allays of different metallic matters are of great importanee to 
the theory and to the practice of chemiſtry, yet all the reſearches which the ſub- 
ject deſerves, and is capable of, have not been made. Mr. Gellert is one of 
thoſe who have done moſt in this way. In his Metallurgic Chemiſtry there are à 

at number of experiments, which we fhall relate here ſummarily. The expe- 
riments made for the allaying of ſemimetals with metals are his own, and were 
undertaken to determine the ſpecific gravities of theſe allays. He relates the 
others before known, from chemical writings, and particularly from-a Diſſerta- 
tion of Mr. Kraaft expreſly on this ſubject. We thall refer the allays of mer- 
cury with other metals, called Amalgams, to the word AMatcan. 
| d may be eaſily united with filver, and in all proportions. Mr. Gellert 
fays, that this allay is nearly of an intermediate gravity betwixt the gravities of 
the two. metals, and but a very little augmented, This allay is of no uſe in the 
arts: on the contrary, as pure metals arc always more ductile than abays, in the 
arts where ductility is requiſite, as in wire-drawing, gold-beating, the pureſt. 
leet way be aellpatiaydd with and in all proportions : eppper al 

Silver ma eaſily a 0 in all p ions: ct Q 

unites in the ſune — dic geld. Grlterc obſerves that the allay of ſilver 


| 100 The component metals of which me- 22 heat. But thoſe which may be kept 
tallic allays are formed may be either chemi- fuſed in nearly the ſame degrees of heat may 
| cally combined, that is, mutually diflolvedby be mixed together. in almolt any proportion, 
each other; or mechanically mixcd, that is, and will be nearly uniformly diffuſed — x 
diffuſed through each other by the action of out the metallic maſs when haſtily cooled.. 
fire ; or they may be partly combined, and As metallic allays have not been before con- 
partly difuled, it the proportion of their ſidered in this manner, no experiments have: 
quantities to each other be different from that been made to determine the proportions with. 
which is neceſſary for their combination. which they can combine; nor can we eaſily, 
For moſt, if not all, metals can be only eſtabliſh rules by which this kind of combi- 
combined with each other in certain propor- nation can be aſcertained. . Thoſe, how- 
tions, as is very obſervable in thoſe, the ever, which appear to me moſt probable, 
fuſion of whicki requires very different de - fox diſtinguiſhing this combination, *. Le. 
: | hea 
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and copper is of a greater than the intermediate gravity; but that the allay of 
gold and copper is of a gravity leſs than intermediate. Copper renders gold and 
filver harder and more ſonorous, without much diminution of their ductility. It 
has even the remarkable property of rendering theſe two metals leſs ſuſceptible 


of loſing their ductility by the va 


r of charcoal, which they are very liable to 


do; copper alſo heightens the color of gold. Theſe — — of copper rela- 
tively to gold and filver render its allay with theſe metals of great uſe to gold and 
filver-ſmiths; becauſe it makes them firmer, and fitter for working and chaſing; 


and alſo for makin 
Prince's duties, — 


money, for the ſame reaſons; and for the payment of the 
for compenſation of the expences of coining. The quan- 


tity of copper allayed with gold and ſilver for theſe different uſes varies accord- 
ing to the different countries, but in each country it is fixed, and always the 


ſame. 


Iron allays well with ſilver, and ſtill better with gold. Gellert obſerves, that 
the gravity of an allay of gold and iron is leſs than the intermediate. The affi - 
nity of theſe two metals is very great; for gold facilitates its fuſion, which indi- 


When an allay poſſeſſes properties which 
neither of its — metals had. 2. 


When the ies, as the ſpecihc gravity, 
color, hardneſs, &c. of the are not in 
an intermediate degree betwixt the ſame pro- 


perties of the component metals, 9 * to 
the proportion of theſe metals to each other. 
3. When the component parts of an allay 
are not ſeparable from each other by eliqua- 
tion; that is, by applying a heat capable of 
fuſing one of them only; nor by keeping the 
whole maſs in fuſion, with a heat not more 
intenſe than is neceſlary for that purpoſe, but 
inſufficient to occaſion an ebullition, and by 
cooling the melted maſs very ſlowly. When 


therefore, according to theſe rules, a metal- 


lic allay has no properties but thoſe which 
its component metals had ; when its denſity, 
color, , hardneſs, elaſticity, fuſibility, and 
other properties, are preciſely in an inter- 
mediate degree. betwixt thoſe of its compo- 
nent metals; and laſtly, when its component 
metals may be ſeparated from each other by 
eliquation, or by giving them ſuch a fluidity 
end reſt as that they may ſeparate according 
tober reſpective denſities ; we may then, 
with- proba _ pronounce that this allay 
is compoſed of parts not chemically com- 
dined: and when to an allay, which by theſe 
rules is compoſed of metals chemically com- 
bined, a quantity of one of the ſame kinds of 
metal of which the allay is compoſed, be 
added, and, upon examination, the new allay 
be found to poſſeſs no properties but ſuch as 

are intermediate betwixt the firſt .allay and 


the added metal, and to be ſeparable by eli- 
quation, or by their different denſities, we 
may then conſider this new allay as a maſs 
conſiſting of metals partly combined, and 
partly diffuſed, That the allay mentioned 
in that part of the text to which this note re- 
fers, namely, that of gold with filver, does 
not conſiſt of parts chemically combined, or 
elſe that but a very ſmall proportion of each 
of theſe metals — — _ ined _ the 
other, robable from the followin 
moon. + Tho denſity of the allay is — 
nearly intermediate between the denſities of 
the component — 2. The ſilver and 
1d are not uniformly and equally diſtri- 
buted through the whole mals. is ine- 
_ is proved by an experiment of Mr, 
ellot. He melted a maſs of 20 pounds, 
containing 55 parts of ſilver and one part of 
gold, and poured it into three ſeparate maſ- 
les, each of which was found by eſſay to 
contain a different proportion of gold from 
the two others, 3. Gold and filver kept in 
gentle fuſion are ſeparable from each other, 
merely by their different denſities, Mr. 
Homberg kept equal parts of gold and filyer 
in gentle fuſion a quarter of an hour, and 
found, u breaking the crucible, two 
maſſes, of which the upper was pure filver, 
and the lower the whole gold allayed with 
{th part of ſilver, He repeated the experi- 
ment with nearly the ſame event; and twice 
he obtained the two metals perfectly ſepa- 
rated from each other, See @ note to the ar- 
ticle ArFINITY, | | 7920 
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cates a ftrong diſpoſition to unite. Gellert obſerves upon this occaſion, that 
therefore gold is fitter than copper for ſoldering fine works of iron and ſteel, (e 
Iron unites difficultly with copper, and in ſmall proportion. It renders copper 

r. The portion of iron which does not unite with * forms a ſeparate 
regulus, which, however, — adheres to the ſurface of the regulus of cop- 
per. The degrees of affinity of iron with other metals, according to Gellert's 
table, but reverſing the order in which he has placed them, (that is to ſay, be- 
ginning by thoſe with which it has the ſtrongeſt affinity, which ſeems to be the 
moſt natural order) are, gold, filver, and copper. | 

Tin, according to the ſame author, unites with all metals, and renders them 
brittle; iron and lead it alters leaſt in this reſpect. (x) But gold and filver are 
ſo affected by tin, that its vapor alone is coipable of deſtroying the ductility of a 

e quantity of theſe metals, as is well known to artificers. | 

he allay of tin with gold and ſilver is then of no uſe; on the contrary, it is 
carefully avoided; but with copper tin forms an uſeful compound, known by 
the name of Bronze. The ſpecific gravity of allays of ſilver and of copper with 
tin is greater, and that of gold with tin is leſs than the intermediate. The affi- 
nities of tin with other metals, according to Gellert's table, (only reverſing his 
order, which we ſhall always do) are iron, copper, ſilver, gold. 

Lead unites with all metals, ex@pting iron, with which no method has been 
found to unite it. Gellert obſerves, that this property of iron with regard to 
lead renders it fit to ſeparate this latter metal from others, provided that the 
metal from which it is to be ſeparated has not a greater diſpoſition to unite with 
lead, than the iron has to unite with it. This is certain, that lead may ſerve as 
an intermedium by which iron may be ſeparated from other metals: for inſtance, 
from ſilver. For if a ſufficient quantity of lead be melted with ſilver allayed with 
iron, it will eaſily ſeize upon the ſilver, and ſeparate the iron from it, which will 
then ſwim upon the ſurface of the two melted metals. | 

The allays of gold and of filver with lead have a r ſpecific gravity, 
and the allays of copper and of tin with lead have a leſs ſpecific gravity, than 
the intermediate. e | 

The allay of lead with other metals is uſed for the eſſays of ores, for refining, 
and for liquation. See LiQuaT1ON. . 

7 1 and tin are allayed together to form a ſolder for pipes and other works 
OT lead. . 

The affinities of lead with other metals, according to Mr. Gellert's table, are, 
ſilver, gold, tin, copper. | 

Zinc may be allayed with all metallic matters, excepting biſmuth, with which 
it cannot unite, according to Mr. Gellert. This ſemimetal, when united with 
metallie ſubſtances, gives fuſibility to thoſe which are leſs fuſible than itſelf. 
The denſity of allays of gold, of ſilver, of copper, and of lead with zinc is. 
greater; and that of allays of the ſame ſemimetal with tin, iron, and regulus of 
antimony, is leſs than intermediate. 


(w) A very ſmall quantity of iron renders. gold compoſe an allay nearly as white as. 
Id hard, brittle, and pale. So hard are ver. | 
me mixtures of iron and gold, that they () Equal parts of tin and iron form. a 
are ſaid to have been formed into razors. white but brittle maſs, 
Three or four parts of iron and one part of 
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The allays of zine with moſt metallic matters are not uſed in the arts, but that 
with copper is very much. This allay forms Braſ, Tombacs, Prince's Metal, 
Pinchbeck, &c. | 
The affinities of zinc with other metallic matters are, according to Gellert's 
table, copper, iron, ſilver, gold, tin, lead partly; that is, it does not unite 
with lead in all proportions, | 125 

Biſmuth unites with all metals, and with moſt ſemimetals. It has ſo great 
action upon other metallic ſubſtances, that it ſenſibly facilitates their fuſion. (y) 
Biſmuth renders all the metals with which it is united brittle. It does not unite 
with zinc; nor, according to Mr. Gellert, with arſenic. When melted along 
with zinc, it remains at the bottom of the crucible, as being the heavier of the 
two; and when they are cooled, they are found forming two diſtinct reguli ad- 
hering ſtrongly to each other. Gold, ſilver, lead, and regulus of antimony form 
with biſmuth allays of greater, and iron forms an allay of leſs, than intermedia 
denſity, and copper forms with it an allay of intermediate denſity. | 

The allays of biſmuth are not in uſe, excepting ſome particular metallic com- 
poſitions for mirrors. | 


The affinities of biſmuth with other metals are, according to Mr. Gellert's 
table, in the following order: iron, copper, tin, lead, ſilver, gold. 
Cobalt“ , ſays Mr. Gellert, may bo allayed with all metals and ſemi- 
metals; but it acts little upon lead and ſilver. When equal parts of lead and 
cobalt are melted together, theſe two ſubſtances are found only adhering to 
each other, the lead being, in conſequence of its greater ſpecific gravity, at 
<< the bottom of the crucible, and the cobalt above it; ſo that it ſeems pro- 
e bable that they are not at all combined. But if the-ſame cobalt be melted, 
<« after it has been thus treated, with iron, which ſeems to be the moſt readily 
4 united with it of all the metals, a ſmall regulus of lead is found at the bottom 
e of the crucible, becauſe iron and lead do not unite. At firſt, we might be 
apt to believe that ſilver and cobalt do not unite together. In fact, if two 
<« parts of cobalt, and one part of filver be melted together, the ſilver is found 
<* at bottom and the cobalt above, only adhering to each other: But the ſilver 
is become more brittle, of a greyiſh color; and the cobalt is become whiter 
than before. If this ſilver be cupelled, the part of the cobalt united with it 
< will attach itſelf to the cupell in form of a circle, and the ſilver will be found 


(y) Biſmuth greatly enereaſes the ſuſibility An allay compoſed of two parts of lead, 
of tome metals, as appears from the follow- three parts of tin, and five parts of biſmuth, 
ing table of Dr, Lewis, in which the degrees may be melted with conſiderably leſs heat 
of heat are marked in numbers according to than the moſt fuſible of thoſe mentioned 


: 


Fahrenheit's ſcale. ' in the above table. 
600. Mercury boils. : | Note. By Cobalt Mr. Gellert certainly 
540. Lead melts. ; means what we call Regulus of Cobalt ; for 
460. Biſmuth melts. Cobalt preperly called is a mineral compoſed 


410. Tin melts. of other ſubſtances beſides the regulus of co- 


Tin 8 parts, biſmuth 1 part, melt, balt, as ſulphur, arſenic, biſmuth, ſilver, and 
. — Tin 2 — biſmuth x part, melt. unmetallic earths; See COBALT, 
Tin 3 parts, lead 2 parts, melt. 
280. Tin and biſmuth, equal parts, melt. 
212. Water boils, 
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* to have loſt an eighth part of its weight, which will be found upon eflaying 
* the cobalt, and examining how much ſilver it contains.” M:tallurgic Che- 
miſtry, Tom. I. 

Theſe experiments of Mr. Gellert's prove, that regulus of cobalt cannot be 
united to lead and to ſilver in all proportions, but only in ſmall quantity. The 
ſame may be ſaid of biſmuth, with which, ſays Mr. Gellert, cobalt is very ealily 
united : for Mr. Beaume, who has made many, experiments on the regulus of 
cobalt, has obſerved, that when this regulus is melted with biſmuth, theſe two 
metals are found ſeparate, the biſmuth being at the bottom of the crucible and 
the cobalt above it. 7 | | | 
The allays of the regulus of cobalt are but little known, and not uſed in the 
arts. ' ; 
In Mr. Gellert's table the affinities of regulus of cobalt with metallic matters 
are in the following order: copper, iron, tin, zinc, regulus of antimony, biſ- 
muth and lead, filver, and nes partly. N 

Regulus of antimony may be allayed with almoſt all metallic ſubſtances. Mr. 
Gellert ſays, that the denſity of allays of this regulus with iron, tin, or zinc, is 
leſs than intermediate, and that the denſity of allays of this regulus with ſilver, 
copper, lead, and biſmuth, is greater than intermediate. He obſerves alſo, that 
the magnetic property of iron is.much more diminiſhed by an allay of thar 
metal with regulus of antimony than with any other metallic ſubſtance. 

Allays of regulus of antimony are little uſed in the arts. It is uſed for ſome 
compolitions for ſpeculums. An allay of this ſemimetal with iron, tin, and 
copper, is made for the preparation of a medicine called Lilly of Paracelſus, or 
Tiniture of metals. _ See LILLY of PaRACTsus. . 

The affinities of the * of antimony with metallic ſubſtances are placed 
by Mr. Gellert in the following order: zinc, copper, tin, lead, ſilver, gold. 
Biſmuth is ſo placed in the table as to denote its incapacity of uniting with the 
regulus of antimony. | a | 

Arſenic, or its regulus, unites with moſt metallic matters. Mr. Gellert ſays, 
that it whitens iron; but the allay reſulting from thence is very brittle, Copper 
is alſo rendered very white by mixture with arſenic, This is the white tombac 
which reſembles ſilver. Mr. Gellert affirms, that this allay, notwithſtanding it 
contains arſenic, is ſufficiently ductile and malleable, which is very remarkable. 
But if it contain too much arſenic, it is brittle, and blackens in its ſurface. 
Arſenic united with tin is partly reduced to a powder like aſhes, in which much 
arſenic remains. The reſt of the tin is very brilliant, foliated, and externally 
reſembling zinc, without being poſſeſſed of any of its properties. Tin alſo be- 
comes much harder and more ſonorous by this union. Lead united with arſenic 
ſmokes and ſwells more quickly with a moderate fire than it does alone: a part 
of it is diſſipated in form of a thick ſmoke; another part is changed into 
a glaſs of a reddiſh yellow color; and the remaining lead is brittle, and dark- 
colored. Arſenic unites with filver, and renders it brine. It does the ſame 
to gold, and alſo deprives it of its color, rendering it pale. It unites very 
difcultly with cobalt, with which. it forms a black, ſhining matter. Laſtly, 
Mr. Gellert (from whom all this is extracted) ſays, that biſmuth cannot be 
united with arſenic. | N Fa = TA 
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is, in the firſt place, neceſſary that all the metallic matters to 
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In this author's table of affinities, the metallic ſubſtances capable of uniting. 
with arſenic are placed in the following order, which is the ſame as that for the 
regulus of antimony : zinc, iron, copper, tis, lead, ſilver, gold, regulus of 
antimony. | . 

The allays of arſenic uſed in the arts are white tombacs, and ſome compoli- - 
tions for ſpeculums. 3 6 5 726 

It is neceſſary to remark on the ſubject of arſenical allays, that this ſingular 
ſubſtance has the property of uniting with metals even when deprived of phlo- 
piſton, and in an unmetallic ſtate. This proceeds from its ſaline character, and 
trom its property of taking phlogiſton from the imperfect metals and from the 
ſemimetals; conſequently there ought to be a difference betwixt the allays made 
with white cryſtalline arſenic, and thoſe made with the regulus of arſenic. See 
AksExic, and Recurvs of ARSEHNTc. (z) It is proper to obſerve, that che- 
miſts who treat of metallic allays differ much from each other in the deſcriptions 
they give of the reſults of their experiments, as may be ſeen in the particular ar- 
ticles of each metallic matter, which aught to be conſulted on this fubject. But 
theſe varieties are not ſurpriſing, when we confider the difficulty of the matter, 
and the great obſtacles which prevent perfect exactneſs in theſe experiments. All 
who have operated much. in w, wilt eafily perceive, that, without reckon. 

ifference of proportions of the metals employed in the allays, which 
muſt greatly affect the reſults, others much more conſiderable would occur, de- 
pending on the purity, of the metals, on the greater or leſs quantity of phlogiſ- 
ton with which many of them are capable of being united, on the very variable 
deſtructibility and volatility of many metallic matters, and laſtly, on the juſt de- 
grees of heat, which are of conſiderable conſequence, and which it is almoſt im- 
poſſible to determine precifely, | e 

From theſe obſervations we ought to conclude, that, in order to make a ſet of 

accurate experiments on "metallic allays, and which may be va; ings upon, it 
be employed be 

exceedingly pure, which is a matter of great difficulty: in the ſecond place, it is 
proper to make all the fuſions in veſſels perfectly cloſe, to prevent the alteration, 
the burning, and the deftru&ion' of thoſe metals which are liable to thoſe events: 
laſtly, to determine.'carefully the preciſe degree of heat requiſite for the beſt 
combination of metallic matters with each other. But it does not appear that 
any perſon has hitherto done this great and important work; it is to be wiſhed 
that it was undertaken. How many fine experiments may then be made upon 
all theſe allays, to diſcover their properties |. A Lb 
What has been already done in this matter is, however, ſufficient to eſtabliſn 
ſome general truths. Several have been explained in the beginning of chis ar- 
ticle: Another evidently reſults from the expetiments of M. Kraaft and MN. 
Gellert: ir is this, That as the union of all other bodies, ſo in that ef metallic 
fubſtances, ſome are more eaſily ſoluble, and in all proportions; others more or 
| (=) The author of the DiQionary has o- wa flver, ena nw 6 and zinc. 
mitted, in the enumeration of allays, thoſe means of nickel the two ſemimetals biſmuth 
of platina, and of the ſemimetal diſcovered. and regylus of cobalt may be united. It 
by Mr. Cronſtedt, called Nickel. For thoſe whitens copper and gold, and it renders the 
af platina, ſee the article PLATIN A. Nickel | malleable metals hard and brittle. 


may be allayed with all metallic. ſubſtances 
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leſs difficultly, and only in certain proportions; and laſtly, others appear inca- 


pable of uniting in any manner. | 30 
On theſe two latter caſes it is very important to obſerve, that this property 
which certain metallic matters have of diſſolving others in certain proportions 
only, is very capable of impoſing on the operator, and of perſuading bim that 
one metal cannot be united with another, -becaulc he ſees after the tuſion two 
diſtin& reguli, while in fact there is a quantity. though frequently a very ſmall 
one, of one of the metals united with the other. This is ſimilar to what happens 
in the combination of ſpirit of wine with oils, and of water with ether. Che- 
miſts believed long that ether was inſoluble in water, becauſe when theſe two li- 
quors were put in the ſame veſſel they conſtantly ſeparated, the ether, being 
greatly the lighter of the two, riſing upwards, and floating on the ſurface of tlie 
water. But the Count de Lauragais, having examined the matter more atten- 
tively, and in a truly chemical manner, demoaſtrated, in a memoir read at the 
Academy of Sciences, of which he is a member, that ether is really ſoluble in 
water, but only in a certain proportion. Sce ETHER, This being eſtabliſhes, 
perhaps we ſhould find, if we were to examine all the mixtures of metallic ſub- 
ſtances, that thoſe which have hitherto been conſidered as incapable of union 
are, nevertheleſs, very capable of it, but only in certain proportions; and it 
ſome are found which cannot by ordinary fuſion be united, we might ſtill try to 
break their aggregation more compleatly, and to apply them to each other in 
this condition, as the Count de Lauragais has done with ſulphur and ſpirit of 
wine. See COMBINATION;, Couros trio (CHEMICAL). 2 
XXXVIII ALU DELS. Chemiſts give this name to certain pots or capi- 
tals which are open at both the r and lower ends, and may be inſerted and 
applied above each other, ſo that the whole ſhall form a pipe or tube more or leſs 
long according to the number of aludels' compoſing it. The aludel which ter- 
minates this tube above ought to be cloſed in its upper part, or to have but a 
very ſmall opening. The tube compoſed of theſe aludels is nothing but a kind 
of capital or head, which may be enlarged or lengthened at pleaſure, and adapt- 
ed to a cucurbit. This apparatus is intended to collect and retain dry and vo- 
latile matters, which may be reduced into flowers by ſublimation. It may be 
employed for the preparation of flowers of ſulphur, of arſenic, of antimony, of 
benjamin, &c. Se | — very See alſo PLATES. C4 14 
XXXIX. ALUM. Alum is a cryitallizable: ſalt compoſed of vitriolic 
acid united with an argillaceous earth. This ſalt has an auſtere, ſweetiſh, and 
ſtrongly aftringent taſte. This ſtrong taſte proceeds from the ſtrength of union 
betwixt the acid and its baſe being leſs than in other vitriolic ſalts with earthy 
baſes; ſuch, for example, as ſelenites, which has-no- ſenſible taſte, Mr. Beaurne © 
has even obſerved, that the acid of alum is not exactly ſaturated; for it is certain 
that it reddens turnſol and blue paper. ry 
This falt diſſolves ſufficiently Lell in cold, but in much larger quantity in boil- 
ing water. (a) It is conſequently ſuſceptible of cryſtallization by the evaporation 
and cooling of the water in which it is diſſolved. The figure of the cryſtals of 
this ſalt varies, like that of other ſalts, according to the circumſtances concur- 
ring during the cryſtallization. When its ſolution, evaporated to the cryſtal- 


(a) Neuman fays, that alum requires ten times, and other authors ſay requires fourteen 
times, its weight of water to diſſolve it. 
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lizing point, is made to cool ſlowly, the greateſt part of its cryſtals are found to 
be triangular pyramids, whoſe four angles ſeem cut off, Alum retains half its 
weight of water in cryſtallizing. | 
This great quantity of water in the cryſtals of alum, together with its pro- . 
perty of greater ſolubility in hot water, is the cauſe that when put in an earthen 
or iron veſſel, on a good fire, it enters into a liquefaction, which gradually di- 
miniſhes as the water evaporates. When it is entirely evaporated, which is not 
ſoon," the alum which had ſwelled much during this operation, remains dry and 
friable; it is then called Calcined Alum. After this evaporation, it may be again 
diſſolved in water, and cryſtallized as before. | 
Although the acid of alum appears, as its taſte and ſolubility indicate, to be 
leſs intimately combined with its baſis than the acid of ſelenites, yet but a very 
ſmall quantity of it can be diſengaged by the ſtrongeſt fire. Mr. Geoffroy put 
ſome calcined alum into an earthen retort, and expoſed it to a moſt violent fire 
continued during fix days and fix nights; and from five pounds of alum thus 
treated he obtained only three ounces of vitriolic acid, although it is certain that 
this ſalt contains a — greater proportion of acid, as we ſhall ſoon ſee. The 
acid thus obtained by diſtillation from alum is called Spirit of Alum; and does 
not differ from pure vitriolic acid. 

Alum may be eaſily decompoſed by ſeveral intermediate ſubſtances, 

PF Firſt, as the acid of alum is certainly the vitriolic, all ſubſtances which have 
4 2 affinity than earths to vitriolic acid, are capable of uniting with it, and 
of ſeparating from it its earthy baſis, 

Alum, therefore, treated properly with any matter containing phlogiſton, may 
be decompoſed; its acid uniting with it, and forming artificial ſulphur. See 
' SULPHUR, | | 

It is by means of this artificial ſulphur, which forms during the calcination of 

alum wich any vegetable or animal matter, that the pyrophorus of — is 
made, which has the property of burning merely by contact of air. See Py- 
In the ſecond place, all ſaline alkalis are capable of — — alum. This 
decompoſition may be made in the humid way. If then any alkali be added to a 
blution of alum, the liquor immediately becomes turbid and white, and a ſedi- 
ment is formed, which is the earth of alum ſeparated from its acid by the inter- 
vention of alkaline ſalt, On the other ſide, the new ſalt formed by the union of 
the acid of alum with the alkali, may be cryſtallized by evaporating the liquor. 
If fixed vegetable alkali was employed for this precipitation, vitriolated tartar is 
formed: if mineral alkali was employed, Glauber's ſalt is formed. This de- 
compoſition of alum is a very convenient method of preparing theſe two ales. 
Laſtly, if volatile alkali be employed for this precipitation of the earth of alum, 
vitriolic ammoniacal falt will be formed. . Ri 

Calcareous earths, and even ſome metallic ſubſtances, are capable of decom- 
poſing alum. The former are ſo, becauſe their 2 is greater than that of 
the argillaceous earth of alum with the vitriolic acid; and the latter, for in- 

| ſtance iron and zinc, are ſo, becauſe of the Night adheſion of their phlogiſton. 
: It appears that Mr. Geoffroy was the firſt who diſcovered that iron could 
decompoſe alum; and this he did by boiling alum in an iron pot. I his expe- 

riment of Mr. Geoffroy is found in the Memoirs of the Academy of * 
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What has bcen ſaid concerning theſe different decompoſitions of alum proves 
inconteſtably, that the acid of iis ſalt is the pure vitriolic z and this truth has 
been known a conſiderable time; but till lately, the nature of the earthy baſis of 

alum was not preciſely and diſtinctly underſtood. For a long time it was con- 
ſidered by chemiſts as a calcareous earth: but accurate experiments have ſince 
ſhewn, that calcareous earths, united with vitriolic acid, formed ſelenites and 
not alum, which are entirely different; and that the earth of alum could not de- 
compoſe ſal ammoniac, nor be converted into quicklime, nor had any of the 
diſtinguiſhing properties of calcareous earth. Theſe experiments have been 
made by Pott, rgraat, and Baron. This laſt chemiſt, ſtruck with the dif- 
ferences betwixt earth of alum and calcareous earth, and with the reſemblance 
betwixt alum and moſt vitriolic ſalts with metallic baſes, has given a Memoir 
to the * emy of Sciences, in which he conjectures that this earth of alum is 
of metallic nature. 

On the other ſide, there were experiments which prove, that the earth of 
alum was contained in clays, Mr, Geoffroy and Mr. Hellot had ſaid, that, by 
digeſting clays with vitriolic acid, they had obtained ſalts of the nature of 
alum. Hellot, having employed a clay as an intermediate ſubſtance in the diſ- 
tillation of the ether of Frobenius, perceived that the vitriolic acid of this mix- 
ture had deprived the clay of all its argillaceous properties, by taking from t an 
earth, which being again ſeparated from this acid by an alkali, had a'l the pro- 
perties of pure clay, ee virs of the Academy ſor the year 1739. Mr. Port, 
who quotes in his Lithogeognoſia this experiment of Mr. Hellot, having ſatis- 
fied himſelf with regard to the properties of the alum obtained by digeſting vi- 
triolic acid upon clay, had concluded that the earth of alum is of an argillaceous 
nature. See Pott Lithogeognofia, Mr. Gellert in his Metallurgie Chemiſtry, and 
eſpecially Mr. Margraat, in three diſſertations upon alum, had mentioned the 
ſame experiments, and had drawn from them the ſame concluſions. Laflly, Mr. 
Macquer, in a Memoir read at the Academy in 1762, concerning clays and their 
ſufibility when joined to calcareous earth, after having quoted the above citations, 
which are extracted from that memoir, places the affair beyond doubt, by 
adding his own experiments and obſervations to thoſe already made. I add,” ſays 
this chemiſt, * to all theſe teſtimonies, that having made an accurate examina- 
44 tion of the properties of the earth of alum, ſeparated from every acid, I am 
% convinced, by all the proofs to which I have ſubmitted it, that it has an entire 
« and perfect reſemblance to the pureſt clay: that is, to clay perfectly ſeparated 
from vitriolic acid and all-fandy matter, I have obſerved, that earth of alum, 
« properly prepared, has all the argillaceous properties attributed to it by the 
« above-mentioned chemiſts, and particularly a very binding quality, 1. have 
„ alſo obſerved, that this earth is very difficultly dried, and that it ſtrongly re- 
« tains the laſt portions of moiſture. By drying, its bulk is conſiderably dimi- 
<« niſhed, which occaſions it to be much cracked. It receives a poliſh, like all 
fat clays, when rubbed with a ſmooth body. If it be expoſed ſuddenly to fire 
before it be perfectly dried, it decrepitates ftrongly, and burſts wich great 
©. noiſe, like clays. When it has been gradually heated, and then expoſed to- 
a violent fire, I have obſerved that it has acquired a flinty hardneſs, and that 
« by this baking and hardening in the fire it has contracted to one half in all its 
. dimenſions. 8 

Notwitliſtanding 
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© Notwithſtanding this hardening, and great contraction of its ſize by fire, 

« jt is remarkably refractory. It reſiſted the greateſt violence of fire that 1 
« was able to expoſe it to without ſhewing the leaſt tendency to melt. Having 
& mixed it with fritts of cryſtal-glafs, and different fluxes, ſuch as fixed alkaline 
e falts, nitre, borax, glaſs of lead, I have found that theſe matters melted and 
<« vitrified, without melting this earth; ſo that it has always communicated an 
e opacity to all the glaſſes reſulting from theſe mixtures. 

A very remarkable property of this earth, but which, like the foregoing 
properties, is common to it with clays, particularly when very pure, is, that 
« though its color be very white, yet this whiteneſs eannot be preſerved: for 
e when it is moiſt it greedily abſorbs all greaſy, and conſequently eoloring par- 
« ticles from contiguous bodies. When expoſed to moderate fire, it begins to 
te blacken ; then it becomes more or leſs white, according to the nature of its 
ce coloring matter: but to whiten it thus, it ought not to be entirely cloſed, but 
„ to have a free communication with external air. Laftly, if the fire be en- 
« creaſed ſufficiently to harden well and bake this earth; then in'wharever man- 
„ ner, and with whatever attention it may have been prepared, it never fails to 
& reſume fo much more color as it is heated more intenſely. It takes all forts 
« of tints, yellowiſh, greeniſh, bluiſh, grey, brown; and ſome I have ſeen be- 
„ come quite black. I have already obſerved, that the fame thing happens to 
natural clays, when well deprived of ſand. | | 

* This property denotes a very great diſpoſition in this earth of uniting with 
« the principle of inflammability, and of retaining it ſtrongly when once united. 
« This may give occaſion to conjecture that the (earths of metals, and thoſe 
« which are diſpoſed to mietallifation, ate eſſentially of argillacedus nature; and 
< this idea adds a new probability to the opinion of Mr. Baron, who, in a me- 
© moir upon the earth of alum, conjectures that this earth is of metallic nature, 
although not really reducible into metal, at leaſt by any -proceſſes hitherto 
« aſcertained, and ſufficiently known. \ | | 

<< However that be, it appears well aſcertained by the chemical experiments 
quoted above, and by mine, that earth of alum is a pure clay, free from all 
* mixture of vitreſcible earth; and that all natural clays are mixtures of greater 
© or leſs quantities of this pure argillaceous earth, which is capable of com- 
„ bining with vitriclic acid, and of forming with it alam ; and of another ſub- 
« ſtance of different nature, which in its natural ſtate cannot combine with vi- 
<« triolic acid, and which Mr. Margraaf conſiders as a true ſand, as indeed it 
6 has all the marks of that kind of earth. mod eto. 
From all this it may be inferred, that in all natural clays there is only this 
« portion capable of forming alum with a vitriolic acid, which is a true argilla- 
* ceous earth; and that the other portion is of a nature entirely different.“ 
See CLav. | Ro, 

Alum is capable of decompoling nitre and common falt, in conſequence of 
the vitriolic acid it contains. The-nitrous and marine acids may even be ob- 
tained more pure by. means of alum than of any other ſubſtance. Ni 

All the alum which is in commerce is extracted by different operations from 
ſeveral pyritous, earthy, or ſtony matters, containing the vitriolic acid and the 


earth proper for forming this ſalt. 
a The 
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The pyrites or pyritous matters from which alum is extracted, ought to have 
effloreſced in open air, or to have been calcined in the fire, to allow the vitriolic 
acid of the ſulphur which they contain to diſengage itſelf. This acid meeting in 
the pyrites itſelf the argillaceous earth proper to | a alum, does in fact there 
combine with it and form that ſalt ; which is afterwards extracted by lixiviation, 
evaporation, and cryſtallization, as is practiſed for all ſalts. Much of theſe py- 
rites or pyritous ſtones furniſhing alum are found in Sweden, England, Ger- 
many, and France, and they are worked by the general proceſſes we have men- 
tioned, But to have a clear idea of what paſſes in theſe operations, it is neceſ- 
ſary to know pyrites, and its nature; for which reaſon ſee the word Pyz1TEs. 

XL. ROCK-ALUM. The alum which is extracted from pyritous mi- 
neral matters is ſeldom very pure, on t ccount of the vitriolic metallic ſubſtances 
always contained in pyrites: © I have examined many of theſe alums, and by the 
proofs made of them, 1 have found that they always contained a greater or leſs 
quantity of martial vitriol. This alum is in commerce called rock-alum,. becauſe 
much of it is extraded from pyritous rocks or ſtones. It appears that the names 
Tre-alum and Rock-alum are ſynonimous and confounded in commerce, becauſe 
there is no difference in the price. Frequently theſe alums, which are in great 
maſſes, like ſtones, (which may alſo have contributed to the name Rock-alum} 
have à teddiſh tinge. - Theſe are the impureſt, and contain moſt martial 
vitrio!; i b + 29901 | | 27924100 4 

A large quantity of pure alum is extracted from the neighbourhood of Puz- 
zoli, near Naples, at a place called Selfatarg. See Surrhux. 

The Abbé Nallet, who viſited this place, and examined the works eſta- 
bliſhed there, ſays, in the Memoirs of the Academy, that the matter from 
which the alum is extricted, is an earth ſimilar in its conſiſtence and color to 
the marle found in the ſame plain. I have examined this earth, and have found 
chat it has the appearance, and nearly the tonſiſtence of white marle: but it 
differs eſſentially from marle in not efferveſcing with nitrous acid. 

Caldrons of lead, two feet and a half in diameter, and as much in depth, 
are filled with this earth or ſtone to three quarters of their contents. Theſe 
ealdrons are ſunk ſo as to be almoſt on a level with the ground under a 
great ſhed, at about the diſtance of four hundred paces from the ſulphur 
turnaces. Water is thrown into each caldron, till it riſes thi or four 
inches above the earth, The. natural heat 'of the ground of this place is ſuf- 
ficient to heat the matter, as it makes Mr. Reaumur's Thermometer riſe thircy- 
ſeven degrees and a balf above the freezing point: and thus fuel i; ſpared. 
By means of this digeſtion, ſays the Abbe Nollet, the ſaline part is diſengaged 
from the earth, and riſes to the ſurface, whence large cryſtals are extracted. 

The alum in this ſtare” is mixed with much impurities. It is earried to a. 
building at the carry jog the Solfatara, and it is diſſolved with hot water in a 
great ſtone veſſel ſhaped, like a funnel. The alum is there cryſtallized again. 
by the heat only of the ground, and becomes purer. 

XLE PLUME-ALU M. This name is given to two very different 
ſubſtances, One is a matter truly faline, which taſtes and diſſolves in water 
like alum, and cryſtallizes in form of feathers. This kind of alum, which is 
native, is found cryſtallized in grottos where aluminous mineral waters paſs. 
Mr. Tournefort obſerved it in his voyage into the Levant. It is rare, and nor: 

; | found. 
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found in commerce. The other matter to which the name of plume-alum 
has been very improperly given, is nothing elſe than a friable amiantbus or 
aſbeftus. (b) | | | 
XLIL ROMAN ALUM. In the territory of Civita Vecchia, about 
fourteen leagues from Rome, is found a hard ſtone whence a great deal of very 
fine and pure alum is extracted. The place where this ſtone is found and ma- 
nufactured, is called Aluminera della Tolfa. This ſtone, which is neither pyritous 
nor calcareous, is manufactured by calcining it, as limeſtone is, for twelve or four- 
teen hours, after having broken it in pieces. This ſtone thus calcined is laid in 
ſeveral heaps upon places ſurrounded by ditches filled with water. It is 
ſprinkled with this water three or four times each day, for forty days, or till 
the calcined ſtone enters into a kind of efferveſcence, and is covered with a 
reddiſh effloreſcence. Then the ſtones are boiled with water in caldrons to 
diſſolve all the alum which is formed, and the water is then evaporated to the 
point of cryſtallization, This water is made to flow quite hot into oaken 
veſſels, where, by cooling, a great quantity of irregular cryſtals are formed of 
a pale reddiſh tinge. In this ſtate the Roman alum is ſold. Ir is not in large 
maſſes like rock-alum, but in lumps of the ſize of almonds, nuts, or eggs. 
This alum is alſo mixed with much reddiſh duſt. I have carefully examined 
the purity of Roman alum, and | have found it to exceed much the purity of 
rock- alum. It contains no metallic or vitriolic matters; and is therefore pre- 
ferred for certain dyes, the beauty of which is hurt by the ſmalleſt quantity 
of martial vitriol. Its price alſo is greater than that of rock-alum. (c) 
Alum is very uſeful in ſeveral arts, and chiefly in dying, to which it is 
eſſentially neceſſary, as it heightens the intenſity and luſtre of moſt colors. 
It is even abſolutely neceſſary to give folidity to all thoſe colors which reſide 
in gummy ſubſtances. Without alum, theſe dyes would be only confuſed 
tains, which might be waſhed out by water. See Dyinc.. 1 
Alum is an aſtringent drug of powerful efficacy; conſequently it is proper 
for diſeaſes where * principal indications are to fortify and conſtringe, as 


(b) Alum is ſometimes found native with cryſtals of this ſalt cannot be formed, unleſs 


a lanuginous or plumoſe appearance, and it an alkaline lixivium or urine be added to 

the lixivium of alum when ſet to cryſtallize. 
Chemiſts ſuppoſed that by adding theſe al- 
kaline matters, ſome metallic or impure 
earthy ſubſtance which prevented the cry- 
ſtallization was precipitated ; but Mr, Mar- 
graaf found by experiments that he could 
not form cryſtals by combining vitrio- 
lic acid with earth of alum, with calcined 
alum, or with clay, unleſs he added a lixi- 
vium of fixed or volatile alkali, or urine. 
He ſuppoſes that theſe alkaline lixiviums 
produce their effect either by engaging a 
ſuperabundant acid, or. ſome! greaſy matter 
which prevents the cryſtalliaation. 


is then called plume alum. It is probably 
formed by the decompoſition of pytites, or 
ſome compound containing ſulphur, and 
clay. By the diſſipation of the phlogifton 
of the ſulphur, the vitriolic acid is diſen- 
gaged, and unites with the argillaceous 
earth, forming alum. | 
The name plume-alum is allo 220 
given to a ſtriated ſtone of the aſbeſtus kind, 
called alſo falſe aſbeſlus. See ASBESTUS, 
' Laſtly, this name is given by Baſil Valen- 
tine, and other alchemical authors, to a 
compound formed of arſenie united with 
vitriolic acid, | 
(c) A remarkable circumſtance attends 


the cryſtallization of alum, namely, that good 


to 
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” for immoderate menſtrual and lochial diſcharges, lofſes of blood, fluor albus, 
diartheas, hæmorrhages, vomitings of blood, and even ſome kinds of hemop- 
toes. But it is neceſſary to obſerve on the ſubject of this remedy, and even of 
all other aſtringents, that they ought only to be preſcribed by intelligent 
phyſicians, who can diſtinguiſh whether or not theſe diſeaſes proceed from or 
are accompanied with inflammation, or too great plenitude : for in theſe caſes, 
aſtringents, fo far from being uſeful, muſt be pernicious, and increaſe the cauſe 
of the evil. Alum is improper in theſe maladies, but when it iz evident that 
they proceed from a mere relaxation, or from a rupture of the veſſels : in 
theſe caſes it has excellent effects. 

As alum is one of the ſtrongeſt aſtringents, and as it is even ſomewhat cauſtic, 
ſeveral intelligent phyſicians, as Mr. Cartheuſer, and Mr. Baron, in his Notes 
on Lemery's Chemiltry, 76m the internal uſe of it; notwithſtanding which 
it is every day uſed ſucceſsfully in the above-mentioned caſes. However, it 15 
prudent to adminiſter alum at firſt in very ſmall doſes only, as two or three 

rains, except in very urgent caſes, where it may be given to ten or twelve. 
t may be given either alone, or joined with other aſtringent or blunting medi- 
Cines, according to the particular indications. | 

Alum being ſuſceptible of decompoſition by all alkaline and calcareous mat- 

ters, it muſt not be mixed with theſe ſubſtances, when intended to act as an 
aſtringent. Alum is often uſed externally ; it conſtringes and fortifies conſider- 
ably the parts to which it is applied: conſequently it is an efficacious repel- 
lent, and 1s uſeful in collyriums and in aſtringent gargariſms. When calcined, 
its powder is ſprinkled on ſoft and fungous fleſb, which prevents the cicatriſa- 
tion of ulcers. It abſorbs their moiſture, dries and conſumes them. 

XLIII. ALUMINOUS, Whatever contains alum, or partakes of 
the nature of that ſalt is called aluminous, x | 

XLIV. ALKANET. (d) 

XLV. ALMONDS. (e) 

XLVI. ALOES. V 
XLVII. ALT HE A. (g) 

(d) ALKANET, The cortical part of the ſame name. It is partly gummy, and partly 


root of this plant, which is a kind of Bu- 
gloſs, contains a red colorific matter, capable 
of being extracted by oils, by wax, and by 
ſpirit of wine. Wax thus colored, applied 
to warm marble, leaves a red ſtain. 

(e) ALMONDS, ſweet and bitter, contain 
an expreflible oil and farinaceous earth. The 
bitter part of bitter almonds is not expteſſed 
with the oil, but may be diſſolved by dige- 
ſtion in aqueous and in ſpirituous liquors, and 
with theſe may be diſtilled, Waters diſtilled 
from bitter almonds, or from moſt other bit- 
ter v les, fruits, and flowers, which 
have a ſimilar flavor to them, are poiſonous 
to birds, to ſome animals, and have ſome - 


times been fo to men, 


(f/) ALoes is an inſpiſſated bitter juice 
extracted from the leaves of a plant 


the 
L 


reſinous ; and the gum and reſin are ſo well 
mixed together, that moſt of the juice is 
ſoluble either in aqueous or ſpirituous men- 
ſtruums. 

( ALTHEA, or Marſh-mallow. Two 
ounces of the root of althea yielded, with 
water, ten drams and fifty grains of mucila- 
— extract; and afterwards, with ſpirit, 

rty-one grains of reſin, The ſame quan- 
tity of that root treated firſt with ſpirit gaye 
ſix drams of a refinous extract, a conſidera- 
ble part of the mucilage diſſolving in * 
menſtruum along with the reſin. The re- 
mainder boiled in water gave five drams and 
forty-eight grains of pure mucilage. The 
indiſſoluble earthy part was one-fourth part 
of the root, and one half of the leaves of 
althea, Neuman. 
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 _XIVM. AMALGAM. This word is applied to the allays of metallic 
matters with mercury, - . | 

Mercury being a metallic ſubſtance cannot contract any union with earthy 
matters, not even with the earths of metals when deprived of their phlogiſton, 
and their metallic form. But it is capable of being allayed more or leſs eaſily 
with almoſt all metallic ſubſtances. 

As mercury is habitually fluid, as it ought to be conſidered as a metal 
perpetually in fuſion, and as it is ſufficient for moſt combinations that one 
of the two bodies that are to be combined be fluid, it follows that without 
the help of heat, mercury may be amalgamated with many metallic ſubſtances, 
There are two methods generally uſed of making amalgamas. The firſt is 
merely by trituration, and without heat. The ſecond is by fuſing the metal 
which is to be amalgamated, and by adding to it, when fuſed, the intended 
quantity of mercury. | | | 

Metals, by their union with mercury, become friable and capable of being 
pulverized, when the mercury is only in {mall quantity. But when the mer- 
cury is added in larger quantities, the metals are by it reduced to kinds of 
paſte, which has no ductility nor tenacity. 
| Of all metals, gold has the greateſt affinity to mercury, and unites with it 

moſt eaſily. For this purpoſe nothing more is requiſite than that the mercury 
ſhould be ſlightly rubbed on a piece of gold, or that it remain ſome time in 
a golden veſſel. The ſurface of the gold which has touched the mercury 
becomes white as ſilver; and if the gold is thin, its conſiſtence is deſtroyed in 
that place, ſo that it very eaſily breaks. But the amalgamation of mercury with 
gold is conſiderably accelerated by dividing the gold into very ſmall parts or 
very thin plates. All metals ought to be ſo divided, when they are to be 
amalgamated by trituration without fuſion or heat. (+) 

Silver may be amalgamated nearly in the ſame manner as gold. Mr. 
Gellert has obſerved a (ſingular and remarkable phenomenon in this amalgam, 
which is, that its ſpecific gravity is not only greater than the intermediate 
ſpecific gravity of the mercury and of the filver, but that it is even greater 
than the ſpecific gravity of mercury, although ſilver be greatly lighter. See 
SiLveR and Mercury. * | 47 

Mr. Gellert aſcertained this fact, not only by obſerving that the amalgam 
of ſilver ſinks to the bottom of a veſſel containing mercury, but alſo by the 
exacteſt hydroſtatical experiments. See his Metallurgic Chemiſtry. Tom. J. 

The ama of gold and ſilver, and particularly the firſt, are much uſed 
for the ſeparation of theſe two metals from their ores, or rather from the earthy 


() As an amalgam of gold is much uſed 

for gilding metals, we ſhall mention that the 
plates or grains of that metal may be more 
eaſily and perfectly amalgamated by applying 
them red hot to the mercury, which ought 
alſo to be previouſly heated till it begins to 
ſmoke, and by ftirring the mixture with an 
iron rod till the gold diſappears, which will 
be very ſoon, When the quantity of mer- 


. 


cury is ſo large that the maſs is fluid when 
cold, the ſuperfluous part of it may be ſepa- 
rated by paffing it throu h ſoft leather: this 
contains a very ſmall portion of gold. The 
remaining amalgam has the conſiſtence of 
dutter, and — — — of — 
cury to two parts o „ but is nearly as 
white 23 filver. 


and 
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and ſtony matters with which they are mixed. Sce Ox xs of Gor, and of 
SILVER. Thefe amalgams are alſo uſed for ſome kinds of gilding and flvering. 
See theſe two words. The amalgam of ſilver is alſo employed for the Arber 
Diane. See AR BOR DIANÆ. | | : 

The amalgamation of all metals- with mercury is much facilitated by heat. 
But the amalgamation of thoſe metals which unite difficultly with mercury can- 
not be effected without heat. For this purpoſe, the mercury ought to be 
| heated till it begins to riſe in vapors ; and the metals of difficult fuſion, which 
we ſuppoſe to have been previouſly divided into ſmall parts, ought to be made 
red by fire, and quickly triturated with the hot mercury. As to the metals 
which melt before they become red, ſuch as tin and lead, it is ſufficient to melt 
them, and to throw the mercury upon them, ſtirring a little the mixture: and 
thus the amalgam is made in an inſtant. 

It would be very imprudent to melt metals which require a great heat for 
their fuſion, as copper, for inftance, and ro add mercury to this melted metal, 
with an intention to make an amalgam:;z becauſe not only the greateſt part of 
the mercury would be diſſipated in vapors before it could be united to the 
metal, but alſo becauſe there wauld be great danger of exploſion from the 
mercury, which being a rarefiable and volatile body, is capable, like all ſuch 
— of producing this effect, when they are ſuddenly expoſed to too great 

cat. 1% 

Mercury amalgamates diffic with copper, more difficulcly with lus of 
antimony, not at all with —. (i), — Mr. Gellert ſays, — 
But with all the other metals and ſemi-metals it may be eaſily amalgamated. 

The amalgam of mercury with tin is much uſed for covering one of the 
ſurfaces of mirrors, and thus rendering them capable of repreſenting images 
more ſenſibly and perfectly. See Tinxnine of Looxinc-GLassEs. T his amalgam 
is alſo uſed for the preparation of mercury-balls, intended to purify water. 
See ages wayne * | Rh ic 
Biſmuth when amalgamated with mercury has t gular property of fo 
attenuating lead added to this amalgam, — a great part of this metal may 
be paſſed through leather along with the . Mr. Cramer adviſes, in. 
order to make this experiment ſucceed, to melt the firſt with the biſmuth, 
and to this mixture to add the mercury. He further fays, that if this amalgam 
be digeſted ſeveral days, the biſmuth will be ſeparated, and will leave the atte- 
nuated lead united to the mercury. 

Regulus of antimony can, as was ſaid above, very difficultly, be united with 
mercury. Mr. Gellert ſays, that, to make this amalgam ſucceed, the regulus 
aught to be put into hot mercury, and the whole covered with water. But 
that when the regulus of antimony has been prepared by means of iron, or an 
alkalme ph gy amalgam may be made much better, ſo that the regulus 


Hall not ſeparate, after ſtanding ſome time, from the mercury, as it uſually 


(i) Dr. Lewis obſerves, that mercury ad- during ſome days. This experiment did 
heres to, and coats the ends of iron peſtles nct ſucceed with me. Hence he infers, that 
uſed for the trituration of amalgams, nd mercury is not incapable of acting upon 
that a plate of tough iron may be rende iron, | 
brittle by keeping ut inumerſed in . 3 
| 2 
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The affinities of metallic ſubſtances with mercury are placed, according to Mr. 
Geoffroy, in the following order: gold, ſilver, lead, copper, zinc, regulus of 
antimony. | 

Acconting to Mr. Gellert's table, they are, gold, ſilver, biſmuth, zinc, tin, 
lead, copper, regulus of antimony. | 
As the amalgams of mercury are true allays of metallic ſubſtances, all the 
general properties of allays are applicable to them. See ALLav, | 

XLIX. AMBER. See Bitumen. | 

L. AMBERGRISE. Is a ſubſtance of a grey color, which moſt 
chemiſts and naturaliſts have claſſed amongſt bitumens, rather from its proper- 
ties and the principles it yields by diſtillation, than from any certain knowledge 
of its origin. For it does not appear that any truly foſſil ambergriſe is known, 
and that any is found in commerce, but what is procured from the Indian 
ſeas upon which it floats in the neighbourhood of the Molucca iſlands, 3 

Mr. Cartheuſer thinks that ambergiſe ought certainly to be conſidered as a 
bitumen; and he is determined to this opinion from the analyſes made of it 
by ſeveral chemiſts, and particularly by Neuman. From which analyſes it 
appears, that the ſame principles were obtained from ambergriſe as from amber, 
that is to ſay, phlegm, a volatile acid, partly fluid and partly ſolid, oil, and a 
little coaly matter. 5335 7061.8 

Beſides, ambergriſe is nearly as difficultly ſoluble as amber and other bitu- 
mens in different menſtruums: but it differs from amber in this, that it is much 
ſofter, is not ſmooth, nor is capable of taking a poliſh. Further, it is not 
tranſparent, and is capable of fuſion. The heat of the hands alone is ſufficient 
to ſoften it like wax. It alſo leaves much leſs coaly reſiduum than amber, after 
diſtillation. All theſe properties. denote that ambergriſe is much more oily: 
than amber. ? | 

The agreeable ſmell of ambergriſe renders it ufeful in perfumes. Muſk 
howeyer is always joined with it, or ſubſtituted for it; not becauſe: muſk is 
cheaper, for it alſo is very dear, but becauſe its ſmell is greatly ſtronger, and 
goes farther in the e of perfumes. | 
Ambergriſe is alſo uſeful in medicine. It has the fame general virtues as all 
the odoriferous ſubſtances, from the ſpiritus rector or highly attenuated and 
volatile oil, which is the principle of their ſmell. It enters into the compoſition 
af many cordial, ſudorific, and alexiterial waters. It is alſo ſaid to be a venereal 
ſtimulant. But its chief virtue conſiſts in its antiſpaſmodic and ſedative qualities 
ſimilar to thoſe of muſk. and caſtor, and in its power of relieving certain hyſte- 
rical, convulſive, and other nervous affections. It may be taken inwardly from 
half a grain to ten or twelve grains or more. For, as to doſes, there can be 
no fixed rules about remedies and diſeaſes of theſe kinds. 

Ll AMMONIAC (SALT). All neutral ſalts ce of any 
acid ſaturated with volatile alkali, may. be called ammoniac ſalts. But the name 
Sal- ammoniac is more eſpecially appropriated to the neutral ſalt reſulting from 
the union of the acid of common. ſalt with volatile alkali All the other 
ammoniacal falts are ſpecified by particular epithets, as vitriolic ammoniacal ſalt, 
nitrous. ammoniacal ſalt, and vegetable ammoniacal ſalt. We ſhall ſpeak ſucceſſively 
of theſe ſeveral ſalts. * 1 ng GS . 
All ammoniacal ſalts have the general properties of neutral falts, compoſed: 
of acids and alkalis. But they differ from the neutral ſalts whoſe — 


A.M M 77 


fixed alkalis, by their more pungent taſte, which proceeds from the leſs 
adheſion of acids in general with volatile alkali than with fixed alkali ; in the 
ſecond place, by their leſs fixity, all the ammoniacal falts being ſemi-volatile, 
that is, capable of ſubliming to a certain height, when expoſed to a ſtrong 
enough fire. This property proceeds from the volatility of their alkaline 
baſes. Laſtly, ammoniacal ſalts are ſuſceptible of decompoſition by many 
ſubſtances not capable of producing the ſame effect on neutral ſalts whoſe baſes 
are fixed alkali ; as we ſhall ſee by a more particular examination of the pro- 
perties of theſe ſalts, | 

Ihe moſt generally known and uſed ammoniacal ſalt is that which contains the 
acid of common ſalt, This ſalt, when very pure, is very white, ſemitranſparent, 
capable of forming feather-like cryſtals, or of ſubliming in cloſe veſſels into a 
compact ſtriated mals. | | u e 

This ſalt is eaſily ſoluble in water. It deliquiates into a liquor when expoſed 
ſome time to a moiſt air. It is one of the ſalts which produce the moſt cold 
during its ſolution in water. This generation of cold is ſo much as to ſink the 
thermometer eighteen or twenty degrees, and even more, according to the tem- 
perature of the atmoſphere. It appears that the hotter this temperature is, the 
greater cold is generated, which proceeds from the greatet and quieker ſolubility 
of this ſalt in warm than in cold water. Mr. Gellert [Metallurgie Chemiſtry, 
tom. '1.] ſays, that if any gum or reſin be boiled in water impregnated with fal 
ammoniac, theſe ſubſtances will be diſſolved in it. It is not ſurprizing that gums 
ſhould be thus diffolved, conſidering that water is their proper menſtruum. But 
as pure water does not at all attack 'reſms, their ſolution in Mr. Gellert's experi- 
ment muſt proceed from the ſal ammoniac. ee | 

Sal ammoniac cannot be decompoſed merely by the action of fire in cloſe veſ- 
ſels; becauſe it then entirely ſublimes, as we have already obſerved. To de- 
compoſe it therefore, we muſt employ ſome intermediate ſubſtance capable of 
diſengaging either its acid or its alkali. 

The acids having, from their ſeveral affinities, the ſame relations to volatile al - 
kali as they have to fixed alkali, (See Alk ALI VOLATILE) it follows that ſal am- 
moniac ought to furniſh the ſame” 1 of decompoſition by the vitriolic 
and nitrous acids, as common ſalt does. Theſe two acids then are capable of de- 
compoſing fal ammoniat, by ſeparating its acid, which paſſes alone in diſtillation, 
and by uniting themſelves with the volatile alkali, with which the firſt forms a 
vitriohc ammoniacal ſalt, and the ſecond a nitrous ammoniacal ſalt. 

It is proper to obſerve upon the decompoſition of ſal ammoniac by nitrous 
acid, 1. That the marine acid does not riſe ſingly in diftillation, but is always ac- 
companied with à good deal of nitrous acid, which riſes in conſequence of its 
volatility, and, together with the marine acid diſengaged from the ſal ammoniac, 
forms an aqua. regia. 2. That in this operation great management; ſlowneſs, 
and precautions are neceſſary, particularly if ſmoking ſpirit of nitre be employed; 
becauſe the vapors which paſs are more expanſible, and leſs condenſible WK the 
pure vapors of the nitrous or of the marine acids, which difference undoubtedly 
proceeds from the reaction of theſe two acids upon each other. 2. That it is 
voy neceſſary to attend carefully to the fire towards the end of the diſtillation, 
and when the matter remaining in the retort begins to be dry; becauſe it is a 
nitrous ammoniacal ſalt, which has. the property of detonating alone, and with 

bile 


ammoniac. (4) 
This ſalt treated with quicklime is ſtill more eaſily decom 
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little heat. Prudence therefore requires that the diſtillation be not puſhed to per- 
fect dryneſs. There is ſcarcely. any operation in chemiſtry ſo liable to an exploſion 
as this is. Se AMMONI1Aac (Nirxous Sal). ET 

Sal ammoniac is alſo capable of decompoſition by many ſubſtances, which, by 
uniting with its acid, ſet at liberty its volatile alkali. | 
+ Theſe ſubſtances are calcareous earths, quicklime, fixed alkalis, and metallic 
matters. The moſt eſſential phenomena which this ſalt exhibits, when treated by 
theſe different matters, are the following: 

If powdered ſal ammoniac be mixed with twice its weight of any calcareous 
eatth, of chalk for example, alſo powdered, and the mixture be diſtilled with 
a proper apparatus, (See DIi$TILLAT1ON) a large quantity of volatile alkali will 

ſs into the receiver, in a concrete form, very white and very beautiful, lining 
ali the inſide of the receiver; and when the operation is over, we ſhall find in the 
retort, a maſs. containing all the acid of the ſal ammoniac, engaged and retained in 
the calcareous earth: it conſequently this caput mortuum be lixiviated, in order 
to diſſolve all its ſaline part, we ſhall find that this lixivium is impregnated with 
much marine ſalt with carthy baſis. See for the properties of this ſale Acip 
(Marine), and SALT (MARINE) with EARTH Bas!s. rh; ; 

- In- this operation a true decompoſition happens of the fal ammoniac by the 
intervention of the calcareous earth. Mr. Duhamel ſeems to have been the firſt 
who diſcovered and publiſhed this decompoſition. He has obſerved, that the vo- 
latile alkali of the ſal ammoniac, when it diſengages itſelf in this operation, car- 


ries off with it a part of the calcareous earth. 


e ſhall ſoon ſee that it alſo carries 


off part of other ſubſtances employed to diſengage it. 

Mr. Beaume, who has ſince repeated this experiment with his uſual accuracy, and 
in great quantities, has obſerved, that a quantity of volatile alkali may be obtained 
by this diſtillation equal in weight to the ſal ammoniac employed, altho' it be cer- 
rain, that there is nearly as much marine acid as volatile alkali contained in ſal 


than with un- 


calcined calcareous earth, To make this decompoſition, and to obtain the vo- 
latile alkali, dered ſal ammoniac muſt be quickly mixed with twice its 


weight of quicklime, ſlaked by expoſure to air, and the mixture muſt be quick- 
ly put into a great ſtone · ware retort, to which a receiver muſt be i lately 


(%) Mr. Duhamel and other authors have 
attributed. this great encreaſe of weight gain- 
ed by volatile alkali, during its ſeparation 
from the marine acid in the decompoſition of 
ſal ammoniac; by intervention of chalk, or 
other mild ealeareous earth; or mild fixed 


alkali; to part of the ſubſtance of the earth, 


or fixed alkali, being carried along with the 
volatile alkali. The ſubſtande which vola- 
tile alkali does receive from theſe interme- 
diate matters is 0 theſe . 172 
ſappoſed, earthy, or alkaline, but is the fix-. 
able ait which N feptrated Fro 


moniac. In this operation, therefore, wo. 


them, when 
they combine with: the acid of the ſal am- 


have an inſtance of what our author calls 
double affinity ; (See ArFInITY) the acid of 
the ſal ammoniac combining with the earthy 
part of the chalk, or with the ſaline part of 
the mild alkali, and the volatile alkali of ſal 
ammoniac combining at the ſame time with 
the fixable air of the chalk, or of the mild 
alkali. That this addition of fixable air to 
the volatile alkali is ſufficient to render its 
weight equal to that of the ſal ammoniac 


employed, appears from Mr. Cavendiſh's 


Me which ſhew, that more than 
half of the weight of mild volatile alkalt is 
Hxable air, Sw Ark (FixanLe), and A- 


KALKE(VOLATILE). | | 
| luted 


A MANN 79 


luted. See DisriILATIov. The action of the quicklime upon the fal ammo. 
niac is ſo quick, that a good deal of volatile alkali is diſengaged as ſoon as the 
two matters are mixed together, which obliges the operator to take care not to 
expole himſelf to breathe the vapors. The heat muſt allo be attended to in this 
diſtillation, particularly at the beginning; becaule then it is performed almoſt 
without fire. | * 122012 e 4 

It is very remarkable that volatile alkali, obtained by intervention of quick- 
lime, never is, nor can be, in a concrete form, by any method. It is always 
liquid, and is called volatile ſpirit of ſal ammoniac. It is evident that it is by 
means of the water contained in a large quantity in the ſlaked lime, and in which 
the volatile alkali is diſſolved, that it thus appears in a liquid ſtate; but it is cer 
tain that this ſaline matter ſo ſtrongly adheres to this water, that it cannot be ſepa- 
rated without ſome intermediate ſubſtance ; and that, on the other fide, this ſame 
water is ſo neceſſary to its ſeparation from the marine acid by. the intervention 
of the lime, that Mr. Duhamel could not obtain volatile alkali by trying to de- 
compoſe ſal ammoniac with quicklime in the ſtate it is in when newly calcined, 
and ſtill hot from the kiln, and conſequently perfectly dry. (7) | 

This volatile alkali, although it be diffuſed in much water, is fill more active 
and more penetrating than that'which is obtained by the intervention of other 
ſubſtances in a dry and concrete ſtate. Mr. Beaume has obſerved, that the vola- 
tile ſpirit of ſal ammoniac made with quicklime, when —— into a ſolution of 
any ſalt with earthy baſis, does not produce the ſame effects as the fame alkalt᷑ of 
ſal ammoniac which has been diſengaged by calcareous earths or fixed alkalis, and 
which may always be procured in a concrete ſtate; as this latter volatile alkali 
eaſily decompoſes theſe ſalts with earthy baſes, and occaſions a copious white pre- 
cipitate to fall from their ſolutions, while the former does not appear to produce 
any effect, but only occaſions a very light whitiſh cloud. (m) ; 

Theſe differences prove that a ſingular alteration is produced upon volatile al- 
kali by quicklime; and this alteration is probably cauſed by the quicklime de- 
12 it oftpart of its inflammable principle by help of which it s cryſtal - 
izable, and conſequently by a — decompoſition of it. Another phenome- 
non, no Heſs important, ſupports this opinion; which is, that if volatile ſpirit of 
ſal ammoniac be frequently diftilled from new quicklime each time, we may eaſily 
, perceive that there is a conſiderable quantity ot it entirely decompoſed by each 


(/) The volatile alkali obtained by this 
- proceſs is cauſtic or uncombined with fix- 
able air, and is therefore, as we have obſer- 
ved under the article VoLaTILEs ALKALI, 
always in a liquid ſtate. This liquid volatile 
alkali may alſo be obtained by employing 
cauſtic fixed alkali inſtead of the quicklime. 
From Mr. Duhamet's experiment mentioned 
in the text, by which he found that volatile 
alkali could not be obtained in this proceſs, 
unleſs water was combined with the quick- 
lime, it appears probable, that this operation 
alſo is an inſtance of double affinity, and dif- 
ſering only from the former operation in this 


reſpect; that in this proceſs the volatile al- 


kali receives water, and in the former it 


receives fixable air, from the calcarcous 


earth. 


(m) Cauſtic or uncombined volatile alkali 
does not precipitate calcareous earths from 
acids ; becauſe its power of combination with 
acids does not ſeem to be ſtronger than that 
of thoſe earths. But mild — alkali acts 
upon ſalts with baſes of calcareous earth, by 
what our author calls double affinity; that 


"is, its alkaline part combines with the acid 


of thoſe ſalts, while its fixable air combines 
with the calcareous earth. 


diſtillation 5 
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diſtillation; and that, on the other ſide, if, as Mr. Duhamel did, we lixiv iate 
quicklime in a large quantity of water, till it makes no longer cream of 
lime, nor has the properties of quicklime; and if the lime thus decalcined, 
and reduced to the of mere calcareous earth, be employed for the decompo- 
ſition of ſal ammoniac, we ſhall then obtain a concrete volatile alkali. as if a cal- 

ng nr had been uſed, which had never been calcined. - See 'Quick- 
LIME, (# 

When ſal ammoniac is decompoſed: by the intervention of quicklime, in the 
retort is found a ſaline earthy matter; that is, a part of the quicklime above what 
was neceſſary for the decompoſition, and another part ſaturated with the acid of 
ſal ammoniac, and forming a fort of ſca- ſalt with earthy baſis, which ſeems to be 
ſimilar to that ſalt formed by uniting marine acid with an uncalcined calcareous 
earth, but which ought to differ from it in many reſpects, and particularly by a 
ſtronger adheſion of the acid to the quicklime. (o) This ſalt, when dry, is called 
improperly. fixed ſal ammoniac, and when deliquiated into a liquor, it is called oi. 
of lime, or liquid ſhell, | | 

Fixed alkali, either vegetable or mineral, eaſily decompoſes ſal ammoniac, and 
ſeparates from it by diſtillation the volatile alkali in a concrete ſtate, if there be 
little or no water in theſe matters: but if theſe matters contain water, or if water 
be deſignedly added, the alkali, which is more volatile than the water, paſſes 
firſt, partly in a concrete ſtate, then the water which riſes diſſolves it wholly or 

partly, according. to the quantity of water, and it is thus reduced to a liquid 

ſtate, Mr. Duhamel obſerves, that in this diſtillation alſo the volatile alkali 

carries off with it a portion of the fixed alkali which is employed to diſengage 

it. (p) | | 12 %%% 1 1 4 oma dh 

I') be ſalt remaining in the retort after this diſtillation is common ſalt, entirely 
ſimilar to ordinary ſea- ſalt, if the fixed alkali employed was the mineral alkali; 
and ſimilar to regenerated ſea- ſalt, or ſalt of Sylvius, if the vegetable fixed alkali 

was employed. See SALT (Cou uod). a 
Moſt meta lic ſubſtances alio act upon ſal ammoniac, and are capable of de- 
compoſing it. 24 1 50 | | | 

Silver, copper, iron, tin, lead, and mercury, well mixed with this ſalt, and 
diſtilled together, diſengage its volatile alkali, The ſemimerals alſo produce the 
ſame effect. After the diſtillation is finiſhed, the metal is found combined with 
the acid of ſal ammoniac. This (ilver becomes /una cornea, and lead becomes 
plumbum corneum. In this manner Mr. Margraaf prepared his plumbum corneum 
which he employed in his operation for phoſphorus. See Prunzun Cornaun ; 
and Prospnogvs, = 
A remarkable thing occurs in this decompoſition of ſal ammoniac by lead, for 

which Mr. Margraaf requires a calx of lead, ſuch as minium, rather than lead 


(n) Mr, Duhamel evidently reduced his 
quicklime to mild calcareous earth, that is, 


combined it with fixable air; we need not, 


therefore, ' wonder that the volatile alkali 
which he obtained was alſo mild, or com- 
bined with that air, 19 
(e) The ſalt formed by decompoſing ſal 
ammoniac with quicklime is preciſely the 


ſame 2s the ſalt formed by uniting marine 
acid with uncalcined calcareous earth: ſor 
the acid, uniting with uncalcined calcareous 


earth, .deprives it of its fixable air, and re- 


duces it to the ſame ſtate as the calcined 
earth, or quicklime is in, 
| (p) See the note (i). 


itſelf 
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itſelf, for the conveniency of the mixture; which is, that the volatile alkali 
which paſſes over in the diſtillation, altho' very ſtrong and much dephlegmated, 
is always in a liquid or fluor ſtate, which ſhews, that upon this occaſion, as in 
many others, metallic calces produce the ſaine elfe& as quicklime. 

As to mercury, it very certainly decompoſes ſal ammoniac, and ſeparates its 
volatile alkali. But if more ſal ammoniac was added than the mercury can de- 
compoſe, this undecompoſed part of the ſalt remains united with the combination 
of marine acid with mercury, and cannot by cryſtallization or ſublimation be ſe- 
parated from thence, This fact has been aſcertained by Mr. Macquer; of which 
a detail is given in his Memoir upon the Count de la Garaye's Tinfure of Mercury, 
Printed in the collection of the Academy of Sciences in the year 1755. 

Junker ſays, that regulus df antimony treated with ſal ammoniac diſengages 
the volatile alkali, and is converted into butter of antimony, 

It is proper to obſerve on this occaſion, of the decompoſition of ſal ammoniac by 
earthy and metallic ſubſtances, which unite with its acid and diſen its volatile 
alkali, that as the volatile alkali thus diſengaged is capable of ſeparating in its 
turn all theſe ſame ſubſtances united.to an acid, and even to the marine acid, 
there ſeems to be ſomething contradictory in the affinities of volatile alkali, and 
of earthy and metallic ſubſtances. Mr. Baron, in his Memoir upon Borax, and 
Mr. Macquer, in his Elements of Practical Chemiſtry, explain theſe eſſects in a 

lauſible manner, by the great difference of the fixity and volatility of theſe ſub- 

ances, It appears nevertheleſs that the ſubjeR is till ſomewhat obſcure, and 
requires a more particular examination. 

f, inſtead of mixing with ſal ammoniac ſufficient quantities of copper, iron, 
and even of moſt other metals, and with proper circumſtances for the decompo- 
ſition, theſe metals were employed in a er quantity, and that the heat was 
immediately raiſed ſufficiently intenſe for ſublimation, the ſal ammoniac would 
then be obtained ſublimed, or flowers of undecompoſed ſal ammoniac would be 
raiſed, containing ſome part of the metals. By this method chemical prepara- 
tions or medicines are made, which are named from the metals — Thus 
flowers of ſal ammoniac impregnated with copper are called ent venerisz thoſe 
impregnated with iron, are called martial flowers of ſal ammoniac, or martial 
flowers, or ens martis. See theſe words, 

There are alſo other properties of ſal ammoniac which ought to be mentioned 

re. 

This is one of thoſe ſalts which are ſoluble in ſpirit of wine. Mr. Macquer, in 
the above quoted memoir, has determined that thirty-two parts of well recti- 
fied ſpirit of wine are heceſſary for the ſolution of one part of {al ammoniac, - 
ammoniac acts conſiderably on mercury ſublimate corroſive, It diſſolves 
this ſalt and unites with it, and occaſions no decompoſition to either of the ſalts. 
From the union of theſe two ſalts, a mixed ſalt is produced which chemiſts have 
E n 

ammoniac is em van in many arts. It is ar 
ful in the tinning of copper and iron. See — It is alſo e 4 the 
_— — gold ; becauſe it has been obſerved to exalt and heighten the color of 
that metal, | 

If fal ammoniac be treated with nitre in a crucible, and with a red heat, the 

nitre is obſerved to deflagrate to a _ point. This phenomenon * 
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from the inflammable matter which enters into the compoſition of the volatile 
alkali, which is the baſis of the ſal ammoniac. It is alſo this ſame inflammable 
a 9" which produces the good effects of ſal ammoniac in the tinning of 
metals, 

Sal ammoniac is found ready formed in volcanos, or in their neighbourhood, 
It is called native ſal ammoniac ; but it is in too ſmall quantity to furniſh the de- 
mands of artiſts, The ſal ammoniac ſold in commerce is made in great manufac- 
tories for this urpoſe. | | FS, 

The method of manufacturing fal ammoniac was long unknown. Mr. Le 
Maire and Mr, Granger were the firſt who explained the proceſs, in very cir- 
cumſtantial memoirs upon this ſubject communicated to the Academy of Sciences. 
An extract of theſe memoirs may be found in Mr. Macquer's Elements of Prac- 
tical Chemiſtry ; for which reaſon, we will only briefly mention, that in Egypt, 
where molt of the ſal ammoniac is made which is in commerce, ſoot is — 
for this purpoſe, which is produced by 1 dung of cows and camels, 
which are the ordinary fuels of that one: This ſoot is put into large glaſs 
veſſels arranged near each other in oblong-furnaces. The fire is raiſed gradually, 
that all the volatile principles of the ſoot may be driven off; then the fire is en- 
creaſed towards the end, by which the ſal ammoniac is ſublimed, the materials of 
which were contained in the ſoot ; the glaſs veſſels are then broken to get out the 
loaves of ſal ammoniac, which are formed upon the upper interior parts of the 
glaſs veſſels. Theſe loaves or cakes, as they are found at the ſhops of druggifts, 
weigh from three to five or ſix pounds. They are more or leſs blackened by a 
juantity of fuliginous or footy matter, which riſes with the ſal ammoniac in the 
{ubl:mation. Ke Soor. 

Sal ammoniac may be purified from this extraneo'1s matter by the means com- 
monly employed for the purification of ſalts, that is, by diſſolving in water, fil- 
trating, cryſtallizing, and by ſubliming a ſecond time, if this ſhould be thought 
neceſſary: a fal ammoniac is then obtained perfectly white and pure. Sal am- 
moniac may be made by combining marine acid to the point of ſaturation with 
volatile alkali, obtained from the diſtillation of animal or vegetable ſubſtances, 
and by filtrating, cryſtallizing, and ſubliming the ſaline matters thus combined, 
But this ſal ammoniac would coſt more than the price it is generally fold for. Al- 
though the volatile alkali vſed for this proceſs, ſolid or liquid, be very impure 
and impregnated with much empyreumatic oil, from which it is difficult to pu- 
rify it, yet the fal ammomiac obtained from it by this method is very pure and 

ood; becauſe the volatile alkali, when it combines with an acid, ſeparates it- 
iclf from all the ſuperabundant. oil with which it was at firſt combined: hence the 
volatile alkali obtained by decompoſing ſal ammoniac is better diſengaged from 
all ſuperabund int oily matter than what 1s obtained by any other method. But 
ve muſt obſerve, that the volatile alkali obtained from ſal ammoniac always 
carries off with it ſome of the ſubſtance employed for the decompoſition. This 
circumſtance muſt ce diffxrent effects in chemical experiments, to which 
attention ought to be given. (9) 858 Wl 07 


| (4) To the above article we ſhall add; repeated ſublimations, that it remains half 
1. Sal ainmoniac requires four times its fluid at the bottom of the ſubliming vellcl; 
guantity of water to diſſolve in that liquid. and when ſal ammoniac was repeatedly ſub- 
2. Its volatility is diminiſh:d ſo much by limed together with mercury corroſive ſubli- 

mate, 


/ 
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LI. AMMONIACAL SALT (VITRIOLIC). This is a neu- 
tral ſalt compoſed of vitriolic acid ſaturated by volatile alkali. | 
This ſalt may be made by ſeveral] different methods. 

1. By combining vitriolic acid with diſengaged volatile alkali. 

2. By decompoling ſal ammoniac by vitriolic acid in Glauber's manner. If 
this latter method be uſed, a marine acid is obtained by diſtillation, ſtrong in 
proportion to the concentration of the vitriolic acid employed; and in the retort 

the vitriolic ammoniacal ſalt remains, which Glauber called his ſecret ſa! am- 
moniac. 

3. By decompoſing all vitriolic ſalts with earthy or metallic baſes, dy means 
of volatile alkali, See ALK ALI (VoLATILE). | 

This ſalt has the properties of ſal ammoniac, with the differences depending 
on their different acids. It is ſemi-volatilez it may be entirely ſublimed; it can- 
not be decompoſed in cloſe veſſels without ſome intermediate ſubſtance ; it has a 
ſharp taſte ; iteaſily diſſolves in water ; and is ſuſceptible of cryſtallization. This 
ammoniacal ſalt is not uſed in arts or in medicine. Glauber attributes many 
i — properties to it, which it certainly does not, ſo eminently at lealt, 

ſſeſs. 

Pei 11 AMMONIAC SALT (NITROUS). This ſalt is compoſed 
of nitrous acid ſaturated with volatile alkali. It is found in earths, or plaſters 
where nitrous acid is generated, when thele earths have imbibed a ſufficient quan- 
tity of putrid animal or vegetable ſubſtances to furniſh volatile alkali to the ge- 
nerating nitrous acid. 3 

Nitrous ammoniacal ſalt may be made, as the vitriolic, by three methods: 

1. By combining to the point of ſaturation nitrous acid with volatile alkali. 

2. By decompoſing ſal ammoniac by means of nitrous acid. 

3. By decompoſing nitrous ſalts with earthy or metallic baſes, by means of 
volatile alkali, See ALK ALI (VOLATILE). | 

Nitrous ammonizcal ſalt has a very pungent taſte; is ſoluble in water; capable 
of forming beautiful needle-like cryſtals, like thoſe of ordinary nitre. 

This falt has the ſingular property of detonating alone, when expoſed to a cer- 
tain degree of heat, and without the neceſſity of — as in ordinary nitre, of 
inflammable matter. It ſeems even to inflame with leſs heat than nitre mixed 
with inflammable matter does. ; | 

This property A from the phlogiſton or inflammable matter which 
enters as a racy e into the compoſition of the volatile alkaline baſis of this falr. 
This property alſo furniſhes a decifive proof of the exiſtence of this inflammable 
matter in volatile alkali. 

This inflammability of nitrous ammoniacal ſalt renders it incapable of ſubli- 
mation, like the other ammoniacal ſalts, as an exploſion would certainly happen 


mate, and the reſiduum of each preceding that a ſmall 2 of ſal ammoniac may 
operation mixed with the ſublimed ſalt, the be produced by diſtilling ſea- ſalt with char- 
whole matter became quite fixed in the fire, coal ore with alum, or by diſtilling marine 
and would no longer riſe from the bottom of acid with Armenian bole. 5. The ſame 
the glaſs. Neuman 3 The degree of heat author afficms, that the inflammability of 
nece to volatilize ſal ammoniac is a little ſulphur is deſtroyed by ſubliming it with 


below that of ignition, nearly the ſame twice its quantity of ſal ammoniac- 
with which lead is melted. 4. Pott ſays, . 
M 2 in 
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in the operation. Chemiſts do not ſeem to have examined particularly the pro- 
perties of this ſalt; neither is it uſed in arts or in medicine, If this curious ſalt 
were to be more particularly examined, the operator would need the greateſt cir- 
cumſpection to avoid exploſions. 

LIV. AMMONIACAL SALT (VEGETABLE). This name 
is given to all neutral ſalts formed by combinations of volatile alkali with vege- 
table acids. But theſe ſalts are hitherto little known, although they deſerve to 
be examined. That ſaline combination formed by volatile alkali and vinegar is 
called Spirit of Mindererus. | 

LV. AMMONIACAL SALT (ANIMAL). As the fat of ani- 
mals contains much acid, (See Far) an ammoniacal ſalt might be formed by com- 
bining this acid with volatile alkali, which might be properly called animal am- 
moniacal ſalt. But this combination has not yet been made, or examined. | 

Laſtly, the phoſphoric ſalt, or native ſalt of urine, belongs to the claſs of am- 
moniacal ſalts; and as its acid appears to be peculiarly animal, it would alſo be 
in this ſenſe a true animal ammoniacal ſalt. Sce SauT (Fus1BLs) of Urine. 

LVI. AMMMONIAC (FIXED). (-) 

LVII. AMMONIAC (GUM). (s) 

LVIII. AMETHYST. 2) 

LIX. AMIANTHUS.) (a) 

LX. ANALYSIS. Chemiſts underſtand by the word analyſis, the de- 
compoſition of a body, or the ſeparation of the principles and conſtituent parts 
of a compound ſubſtance. | 

Chemiltry furniſhes ſeveral means for the decompoſition of bodies. Theſe 
means are all founded on the differences of the properties belonging to the dif- 
ferent principles of which the body to be analyſed is compoſed. Thus, for ex- 
ample. if a body be compoſed of ſeveral principles, ſome of which have a great, 
and others a moderate degree of volatility, and, laſtly, others are fixed, its moſt 
volatile parts may be firſt ſeparated, by a graduated heat, in diſtilling veſſels, 
and then the parts which are next in volatility will paſs over in diſtillation z and 
laſtly, thoſe parts which are fixed, and capable of reſiſting the action of fire, will 
remain at the bottom of the veſſel. As this analyſis cannot be made but by 
means of fire, it is called the Analyſis by fire. x 


(r) FixZD AMMONIAC is a name given and is probably only a colored quartz 
to the reſiduum formed by decompoſing ſal cryſtal, This ſtone may be imitated by 
ammoniac with a calcateous earth, It is adding to a fritt of cryſtal-glaſs eight parts of 
a ſalt compoſed of that earth and marine acid. magneſia and one part of zaffte. 

See SALT (Maxine) with Basis of CALCA- * (s) AMIANTHUS is the lighteſt and ſofteſt 
REOUS EARTH. 5 of all ſtones. It conſiſts of fibres parallel ar 

(s) Gum AMMONIAC is a gum refin, interwove, ſo flexible, that cloth has been. 
from an ounce of which fix drams may be formed of them. By a. ſtrong heat it is. 
 diffolved by ſpirit of wine, or fix drams two whitened, hardened ſo as to be capable of 

| ſcruples and a half may be diſſolved by wa- ſtriking fire with ſteel, and rendered brittle. 
ter. Newman. It has generally been conſidered as unfuſible 

(t) AmETHYST, This is a violet-color- by fire; but Mr, D'Arcet, in a Memoir of 
ed, frequently yellowiſh or reddiſh, pellucid the French Academy for the 1766, af-. 

em, the ſeventh in degree of hardneſs from firms, that by a violent and long continued 
— fuſible by fire, which alſo deſ- fire it is le, and that it forms a'black 
uoys its color, It is found amongſt quartz, glaſs, This ſtone is inſoluble by acids. 
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It is proper to obſerve, that this method of analyſing does not ſucceed equally 
well upon all bodies, and that it is very imperfect upos ſome bodies, which be- 
ing compoſed of principles of very different degrees of volatility, might feem well 
adapted to it, 1 happens when the principles of ſubſtances ana- 
lyſed by this method have a great adheſion with each other; becauſe in this 
caſe a volatile principle dr my with it a portion of the fixed principle, which 
would never have been raiſed by the degree'of heat employed without this adhe- 
ſion, and as it were, participation of the volatility of the former to the latter. Fre- 
quently, therefore, the principles obtained by this method of analyſis are in part ſtill 
united with each other, and are far from the proper degree of purity. In this 
caſe it is neceſſary to have recourſe to new diſtillations, rectifications, and puri- 
fications, to obtain them ſufficiently pure and ſeparated from each other. This 
inconvenience particularly attends the analyſes by fire of moſt animal and vege- 
table ſubſtances, in which analyſes very volatile acids and alkalis are often pro- 
cured, ſtill united with much ſuperfluous heavy oil. The beſt method of avoid- 
ing this inconvenience, or at leaſt of diminiſhing it as much as poſſible, is to ma- 
nage very carefully the fire; for it is evident that a too ſtrong fire would readily 
confound all the principles of the ſubſtance to be analyſed. 

A ſecond no leſs important remark concerning the analyſis by fire, is, that 
by this method the proximate 13 of very compound bodies, ſuch as moſt 
vegetables, cannot be obtained; becauſe theſe proximate principles being them- 
ſelves very compound, and of a delicate mixture, cannot, for the moſt part, ſu 
port the action of fire without a total or partial decompoſition; or, at leaſt, with- 
out receiving ſuch conſiderable alterations that they can no longer be known, 
This inconvenience chiefly attends thoſe proximate principles which are not poſ- 
ſeſſed of great volatility, as we may ſee from the example of mild and fat oils, of 
gummy, reſinous, ſaponaceous, and extractive parts of vegetables. Theſe 
_—_— cannot ever be procured by diſtillation ſuch as they were in the 

ant, | 
K Theſe inconveniences have induced chemiſts, particularly the modern, to 
ſearch for other methods of decompoſing bodies. and ſeparating their principles. 
They have found one method which wonderfully ſupplies in many caſes the 

defects of the analy ſis by fire. | 

This ſecond method of decompoſing bodies is founded on the different 

of ſolubility in moſt menſtruums, which the different principles poſſeſs. Thus 
when a body is compounded of ſeveral ſubſtances ; one of which, fag inſtance, is 
ſoluble only by ſpirit of wine, a ſecond is ſoluble only by water, and a third is 
ſoluble only by ether; theſe ſubſtances may be very eaſily „ from each 
other, by — ſucceſſively the compound oy to the action of theſe men- 
ſtruums, each of which diſſolves that particular ſubſtance to which it has an af- 
finity, and from which it may be afterwards eaſily ſeparated. This method of 
analyſis is exccllent to ſeparate without any ſenſible alteration the greateſt part ot 
the proximate principles of vegetables, and to obtain them as they exiſt in the 
plants. If, for inſtance, a vegetable matter contain Sum, reſin, and an oil op 
\ oily concretion not ſoluble in ſpirit of wine; we may firſt deprive it by water of 
its mucilaginous and gummy parts, which may afterwards be obtained in their 
natural ſtare merely wy evaporation of the water; then, by applying to this ve- 
getable matter ſpirit of wine, we may extract us reſinous parts; and laſtly, we 
| may 
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may, by treating it with ether, 2 its oily part, which could not be diſſolved 


the water or the ſpirit of wine. It is afterwards eaſy to obtain the ſubſtances diſ- 
ſolved by the ether and ſpirit of wine, pure and free from their menſtruums, 
either by evaporation, or by addition of much water, which ſeparates the oily and 
reſinous parts. See Spix ir of Wing, and ETHes. | 

As this method of ſeparating the principles of bodies is ſolely founded on the 
action of menſtruums, this kind of analyſis has been called AnaLvys1s by Men- 
STRUUMS. | | | 

What has been ſaid on this ſubject is ſufficient to make its great utility appear, 
We may add, that in fbme caſes this is the only analyſis which can be applied, 
and by which a perfect and compleat ſeparation can be effected. If, for example, 
the body to be analyſed conſiſts of two ſubſtances which equally reſiſt the action 
of fire, as gold and ſilver, it is evident that theſe two ſubſtances cannot be ſepa- 
rated from each other but by means of a menſtruum which can only diſſolve one 
of them. Thus, by expoſing a maſs compoſed of gold and ſilver to aqua regia, 
which diſſolves the gold only, or to nitrous acid, which diffolves only the ſilver, 
the ſeparation of theſe two metals may be effected. The operation called Part- 
ing ought then to be confidered as the true analyſis by menſtruums. See 
PARTING. CANES | 

We may ſay the ſame of all decompoſitions and precipitations which are made 
in numberleſs chemical operations by int ate ſubſtances, either by the humid 
method, or by the dry, in different fufioffs. In all theſe cafes, the intermediate 
ſubſtance employed effects the precipitation or ſeparation of the body intended 
to be ſeparated, by really diſſolving another body to which the former was united. 
Thus the analyſis by menſtruums is at leaſt of as extenſive utility as the analyſis 
by fire, ſince it takes place in almoſt all the operations of chemiſtry. 

It is true, that in many caſes the analyſis by menſtruums, as well as that by 
fire, is incomplete. This inconvenience happens when there is in the compound 
body to be analyſed ſome intermediate ſubſtance, 'by means of which the men- 
ſtruum is rendered capable of acting upon ſome of the principles, which it ought 
rot to do, in order to have a complete and perfect ſeparation. But theſe incon- 
veniences may be prevented or repaired. 

Frequently it is neceſſary, in order to make a perfect analyſis of bodies, to 
unite theſe two methods by fire and by menſtruums: the one may be made to aſ- 
ſiſt the other; and from theſe combined means a decompolition reſults much 
more perfect, and more accurate, than could have been obtained by either of 
them ſeparately. If, for inſtance, we intended to ſeparate from ſpirit of wine 
ſuperabundant quantities of oil and water which are generally united with it, we 
ought, inſtead of diſtilling it alone, to mix with it ſome fixed akali, or very dry 
earthy matter, and then to proceed to the diſtillation : theſe alkaline or earthy 
ſubſtances acting upon the oil and water will retain and fix them; by which means 

the ſpirit of wine is allowed to riſe much purer in diſtillation, 7 | 
| e ſhall ſay nothing more here upon analyſis in general. This ſubje& is {6 
extenſive, that to make particular applications of it, we ſhould be obliged ta 
conſider all the objects in chemiſtry. Thoſe who know the uſe of general prin- 
ciples will euſily apply theſe to particular operations; and longer details would 
be fatiguing and uſeieſ to others. It is nevertheleſs proper to mention the ge- 
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neral articles which are related to this. See DecomposiTION, DISTILLATION, 
SUBLIMATION, PRECIPITATION, EXTRACTION, SOLUTION, 
LXI ANGELICA. (u) 


LXII. ANIMAL. (x) 
LXIII. ANIME. 0) 
LXIV. ANIS E. (2 


E. (z) 
LXV. ANNOT TO. (a) : 
LXVI. ANTIMONY. Antimony is a mineral of a metallic, ſhining, 
leaden color, the maſſes of which have no determinate figure, but are compoled 
of long, brittle, parallel needles. It is compoſed of a ſemimetallic ſubſtance 
called its regulus, united with ſulphur, as moſt metallic ſubſtances are in their 
mineral ſtate, | 
There are two kinds of antimony, namely, that which is called native or mineral, 
and is in the ſame ſtate as when it is dug out of the earth; and fuſed antimony, ſo 
named, becauſe it has been actually fuſed in order to ſeparate it from adhering 
ſtones and earths. This operation, which ought rather to be called liquation than 
fuſion, conſidering theſe words in their metallurgic ſenſe, is made in great perfeftian 
upon the grounds whence antimony is dug. I he proceſs is very {imple and ealy. 
It conſiſts in placing the mineral in earthen pots, pierced in their bottoms with ſmall 
holes. Theſe pots are placed in a furnace, where they receive the neceſſary heat for 
the fuſion of the antimony. As it is ry fuſible, (for it melts before it is red) 
this degree of heat is much leſs than is neceſſary for the fuſion of the earthy and 
ſtony matters mixed with it. The antimony thus melted runs through the holes 
at the bottom of the pots, and is received in other pots placed below, and de- 
fended from the heat as much as is poſſible, The antimony 1s allowed to cool 
and fix in theſe receivers, from which it therefore takes its form of cakes, in 
which it is fold. The countries which furniſh molt antimony are Hungary and 
Auvergne, whence the names Hungarian antimony, and Auvergne antimony. An- 


timony is alſo found in other countries, and in different forms; 
ject conſult the article Ox E of AnTIMONyY, 


(w) ANGELICA, 
contains an eſſential oil, and a teſinous mat- 
ter. Neuman. 

(x) ANIMAL KinGpom, Se KinGDoM. 

(y) ANIME, according to Neuman, is a 
reſin totally ſoluble in ſpirit of wine. It is 
called improperly gum anime. Other authors 
mention two ſuhſtances to which this name 


is giver, one of which is brought from India, 


and is reſinous: the other is brought from 
Braſil, and is ſimilar in appearance and in- 
ſolubility in ſpirit of wine, or in water, to 
the ſubſtance called gym copal. All the anime 
which is to be found in ſhops of druggiſts is 
of this latter kind; and if it does not proceed 
from the ſame tree as gum copal, is ſcarcely 
diſtinguiſhable from it, 

(=) ANn1sE. The outer thin ſkin of the 
ſcels of this plant contains an eſſential oil, 


The root of this plant 


upon which ſub- 


and the kernel itſelf contains an inodorous, 
infipid, expreflible oil. Neuman. a 
(a) ANNCTTO is a red maſs extracted by 
intuſion in water, and fermentation from the 
llicles of the ſeeds of an American tree. 
Co water this maſs gives only a pale brown- 
iſh-yellow color, and is very little ſoluble in 
that liquid. It readily diſſolves in ſpirit of 
wine, and gives a bright orange color : hence 
it is uſeful as an ingredient in varniſhes and 
lacquers. By alkaline ſalts it is rendered ſo- 
luble in water, without any change produ- 
ced upon its color, Wool and ſilk boiled 
in this ſolution acquire a deep, but not du- 
rable orange dye. Its color is not changed 
by alum or by acids; but is diſcharged | y 


ſoaps, and is deſtroyed by-expoſure to air. It 


is ſaid to be an antidote to the poiſe nous juice 
of manioc, or caſlava. = 
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As many remedies of great conſequence are prepared from antimony, and 
as alchemiſts have ſuppoſed it eſſential to the great work, a very great number 
of chemical operations have been made upon this mineral, the reſults of 
which are diſtinguiſhed by particular names. We ſhall here give a ſummary 
account of theſe operations, and ſhall make references for the particular details 
and explanations. | 

The metallic part of antimony is diſengaged from its ſulphur by ſeveral 
methods. The feſt and ſimpleſt is torrefaction, commonly called Calcination 
of Antimony. It conſiſts in expoſing crude antimony, grofly powdered, in a flat 
and ſhallow earthen veſſel, to the action of a moderate fire, taking care to ſtir 
it conſtantly.” During this calcination, the ſulphur, being leſs fixed than the 
metalline part, is gradually evaporated. The calcination is continued till no 
more ſulphureous vapors riſe. What remains after the calcination is the me- 
tallic part of the antimony ſeparated from the mineral ſulphur, and even 

deprived of part of its own inflammable principle. This ſubſtance is much more 
fixed and les fuſible than antimony, — in general metallic earths are 
ſo much more fixed and leſs fuſible as they are deprived of more of their 
inflammable principle. It is called Calx of Antimony. It is of a grey aſh color. 
When taken internally it is violently emetic and purgative, which antimony is 
not, becauſe its metallic earth is inveloped by ſulphur, and thereby deprived 
of moſt of its properties. * | 

Calx of antimony, expoſed to a great heat in a crucible, melts, and appears 
when cold a hard, compact, brittle, ſhining maſs. This melted matter is 
ſometimes tranſparent, and of a more or leſs deep hyacinthine color. It is then 
called Glaſs of Antimony, "becauſe it has the appearance and properties of a 
vitrified ſubſtance, 

Sometimes calx of antimony, when fuſed and cooled, becomes an opake brown 
mals. It is then called Liver of Antimony. | 

Theſe differences proceed from the greater or leſs quantity of inflammable 
principle which remains united with the metallic earth of the antimony. They 

conſequently depend on the length and accuracy of the calcination. 
_ When this calcination has been ſlight, and much inflammable matter remains 
united with the earth of antimony, then the calx produced is capable of melting 
with leſs heat, and the reſult is liver of antimony, which ought to be con- 
ſidered as an intermediate matter betwixt the vitrified and metallic ſtates, 

If the calcination has been more compleat, the calx is of more difficult fuſion, 
and the reſult from it is a vitrified ſubſtance, 

Laſtly, if the calcination ' has been as perfect as is poſſible, the remaining 
calx is ſtill more refractory, and is even incapable of fuſion and vitrification, 

The calx, the liver, and the glaſs of antimony, are violently emetic. The 
phenomena which they ſhew when treated with chemical agents, are ſo much 
more ſimilar to thoſe exhibited by the regulus of antimony, as they approach 
more to the reguline ſtate, that is to ſay, as they are more perfectly deprived 
of mineral ſulphur, and leſs deprived of their inflammable principle. 

Theſe three preparations of antimony being treated in cloſe veſſels, and fuſed 
with matters capable of furniſhing phlogiſton, ſuch as the black flux, are re- 
duced not into antimony as they were originally, but into a ſemi- metallic, _ 

rittl 
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brittle ſubſtance, of a dull white color, and compoſed of ſhining facets. This 
ſubſtance is called Regulus of Antimony. The caule of this change is, that by 
calcination this mineral is deprived of all the ſulphur which, is found united 
with its ſemi-metallic or reguline ſubſtance, and that this ſulphur is not 
reſtored to it in the reduction above-mentioned, If then it be intended to 
reſtore the properties of antimony to its calx, liver, 'glaſs, or regulus, it ought 
to be combined by fuſion not only with phlogiſton, but alſo with a proper 
quantity of mineral ſulphur. 

Antimony may be diſengaged from its ſulphur, and at the ſame time reduced 
either into regulus, liver, or white calx entirely, deprived of its phlogiſton, by 
ſeveral other proceſſes, much ſhorter and more expeditious than calcination, 
which , is always very-loag, 1-0... | "AK, | 
If a mixture of four of crude antimony pulveriſed, three parts of tartar, 
and one part and à half of nitre, be Drojeand at different times into a large 
red-hot crucible, and ſurrounded with burning coals; and when the detonation 
is finiſhed, the fire raiſed ſo as the matter ſhall be fuſed ; then upon breaking 
the crucible when cool, a maſs is found , conſiſting of two diſtin ſubſtances, 
and which may be ſeparated from each other by the ſtroke of a hammer. 
The lower ' ſubſtance 1s the reguline metallic part, and is called Regulus of 
Antimony, The ſubſtance lying above this is called, Scoria of the Regulus of 
—_— This ſcoria is alkaline and acrid : it attrafts the moiſture of the 
air, and is compoſed, 1. Of the alkalis of the nitre and of the tartar alkaliſed 
by each other in the operation; 2. Of a portion of the ſulphur of the anti- 
mony, which during the operation united with the alkali and formed a liver 
of ſulphur ; 3. A portion of reguline ſubſtance” of antimony diſſolved by this 
liver of ſulphur; 4. Laſtly, ſome vitriolated tartar which was formed by a 
parre of the acid of the ſulphur combining during the detonation with the fixed 


From the ſolution of the ſcoria of the regulus of antimony in water, a yellow 
feddiſh matter is depoſited in a certain time, which is nothing elſe than a part 
of the ſulphur and of the regulus of antimony which quit the alkali withour 
ſeparating from each other; conſequently it is a_kind of Kermes. When 
the ſolution of this ſcoria is ſaturated with any acid, a pretty large quantity of 
reddiſh matter is precipitated, which is compoſed, like the former, of ſulphur 
ay 9 zuline parts. This matter is called Sol rnux (Gol DEN) of ANTIMONY, 
WHAICD te. | | | | bg 
Theſe two precipitates, and particularly the latter, are very emetic, although 
in them the reguline part is, as io antimony, which has no emetic quality, 
united with a large portion of ſulphur, . The true rraſon of this difference is, 
that in crude antimony the ſulphur is much more intimately and ſtrongly 
united to the ſemi-merallic part than it is in the golden ſulphur, "a 
— Moſt metals, as iron, copper, tin, lead, and filver, have à greater affinity to 
ſulphur than the regulus of antimony has. Hence this regulus may be pre- 
cipitated in fuſion, and its ſulphur may be ſeparated by means of theſe metals., 
1 he cegulus thus obtained, is called the Regulus of the Metall. The, name 
the particular metal. 4. to make this precipitation, is added. Thus it is 
called, the Regulus I Tin, the Regulus of Copper, the Martial Regulus, * 


hv = BD. 
ing to the metal uſed in the operation. Iron is moſt frequently employed to 
make this regulus, becauſe of all metals it has the greateſt affinity to ſulphur, 
and for that reaſon ſeparates moſt eaſily and perfectly the teguline part. See 
Recvtvs of AnTiMony (Martial). £ 
If inſtead of — antimony with a ſufficient proportion of nitre to 
obtain the regulus, equal parts of theſe two ſubſtances are employed ; then, 
after the detonation, ho regulus will be found at the bottom of the crucible, 
but a brown, opake, brittle maſs, of no metallic appearance; in à word, 
ſimilar to that mafs which is obtained by melting the calx of antimony alone, 
when too little dephlogiſticated to be capable of vitfification. This maſs is, 
properly ſpeaking, rhe ſubſtance called Liver of Antimony, from its color, which 
ſomewhat reſembles that of the liver of animals. By this proceſs the liver is 
always made in ſmall chemical laboratories. But it is faid that in Holland, 
where many chemical operations ate objects of manufacture, the liver of 
antimony is made by melting the calx of this mineral alone, ſufficiently dephlo- 
giſticated. The liver of antimony prepared. by either of theſe methods is a 
violent emetic and purgative. Several diſpenſatories require it to be employed 
8 — preparation of emetic fartar. See this word. It is alſo uſed to purge 
Orles. | 
When in this operation of liver of antimony by nitre, the matter has been 
well fuſed, it is obſervable that the maſs found upon breaking the crucible 
is compoſed of two diſtin ſubſtances. The liver of antimony, being the 
. heavier of the two, is at the bottom; and above it lies a lighter and more 
ſaline matter, called the ſcoria, which may be ſeparated by a. hammer, This. 
ſcoria is nearly of the ſame nature as that of the ordinary regulus. It is very 
acrid and alkaline, and contains vitrivlated tattar, and liver of ſulphur, by 
which ſome liver of antimony is kept diſſotved. A golden ſulphur of anti- 
mony may be alſo precipitated from this ſcoria by any acid. | 


When. in the operation of the liver of antimony, the fuſion. has not been _ 


ſufficient, or the mixture has been. cooled too. ſuddenly, then the ſcoria remains 
mixed with the liver of antimony, which it im fome meaſure: keeps diſſolved. 

Laſtly, in detonating antimony with thrice its weight of nitre, after the 
operation, a maß perfectly white and void of color is found: This mals is. 
a mixture of calx bf antimony with certain ſaline matters. Theſe are, 1. Nitre. 
alkaliſed by the phlogiſton of. the ſulphur, and of the regutus of antimony ;. 
2. Vitriolated tartar, proceeding from. a. portion of the acid of-the ſulphur, 
combined with the alkali of the nitre ; 3 A portion of nitre undecompoled. 

As to the calx of antimony. obtained by this operation, it is perfectly white, 
becauſe entirely deptived by nitre not only of all the mineral ſulphur, but 
alſo of its 6%n phlogiſton. 462 7450 

This calx well walbed, ſo as to be cleanſed: from the ſalts, is called Diapbo- 
retic Mintral, Diapboretit Antimony, and White Calx of Autimony. It is neither 
hrs boy purgative; for which reaſon a diaphoretic quality has been attri- 
buted to It. 

The white calx of antimony is not ſoluble in-acids, It is exceedingly fixed, 
and often gefractory, being capable of ſuſtaining the greateſt violence of fire 
without witriffing or melting. All theſe properties, ſo different from thoſe - 
ns : | g dhe 
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the regulus, the liver, and the glaſs of antimony, proceed from its being 
entirely diveſted of phlogiſtan by nitre. | 

The quantity of nitre employed in this operation is more than ſufficient to 
dephlogiſticate entirely all the earth of the amimony, fince in the ſcoria is found 
ſome nitre undecompoſed, becauſe there was not phlogiſton enough in the 
antimony for that purpoſe. 
| Theſe phenomena of the calcination of antimony, which are conformable to 
thoſe of all other metallic calcinations, prove in a ſatisfactory manner, that 
metallic matters owe their volatility, their fuſibility, and their ſolubility is 
acids to their phlogiſton. | 
The maſs remaining in the crucible after the detonation, in the operation of 
diaphoretic antimony, and which conſequently contains the calx of antimony 
and the ſalts reſulting from the operation, receives aperitive, and even purgative 

ualities from the ſalts contained in it. It is called Unwafbed Niephoretic. It 
orms alſo the ſubſtance called the Flux of Rotrou. | 

When the reſult from the detonation of diaphoretic antimony is waſhed, ia 
order to cleanſe it from the ſalts, the water diſſolves not only the ſaline matters, 
but alſo the fineſt part of the calx of antimony adhering to theſe ſalts. This 
matter ſeparates and precipitates in form of a very white and fine powder; for 
which reaſon it has — called Pearl-Matter. It has alſo been named the 
Ceruſs of Antimony, and very improperly the Fired Sulphur of Antimpny. For 
it is evident from the nature of the ion, that no _— can remain in 
it, nor even any inflammable matter. The pearl matter alſo gives no marks of 
ſulphur contained, and has abſolutely the fame properties as diaphoretic anti- 
— and if it differs in any thing, it is in being more perfectly calcined. 

The white calx of antimony and the pearl- matter 1 be reduced into 
regulus by fuſion in cloſe veſſels, with a reducing flux, as black flux, but only 
in and _ conſiderable loſs. 1338 

n all theſe operation —— — to a fuſing 2 con- 
ſiderable quantity of volatile matter riſes in ſmoke, and adheres in form of a 
meal or fine-powder to any cold body it meets. This is called Howers of An» 
timony, which are . elſe than the ſemi- metallic part of the antimony, 
more or teſs ved of the ſulphur and phlogiſton ; but never entirely of 
the latter: for which reaſon, they are violently emetic. | 

In the chemical operations for procuring theſe flowers, only antimony itſelf 
or its regulus are employed. For this purpoſe a convenient apparatus and 
veſſels are uſed, See FLowters of AnTiuony, and FLoweRs of — of 
ANTIMONY. * | g 

When crude antimony is boiled in a lixivium of fixed alkali, a liver of 
ſulphur is formed from the combination of this alkali with the ſulphur of the 
-antimony, by which the metalline part of the antimony is diſſol Byt the 
alkali, by its being diſſolved in water, having but a light union with the 
ſulphur, this antimoniated -liver of ſulphur cannot be kept ſuſpended in the 
water, when the heat of that fluid is leis, or much leſs than is ſufficient to 
make it boil. Hence when the liquor cools, it becomes turbid ; and a brick- 
colored ſediment falls down, which has been called Kermes Mineral. This pre- 
cipitate drags down along with it, 13 a general rule of all precipi- 

| 2 Uate3, 
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tates! a portion of the alkali by which it was kept diſſolved. But this portion 
of alkali is very ſmall. For this reaſon alſo the kermes cannot be kept diſſolved 
but in very hot water. Hence it appears that kermes is nothing but an 
antimoniated liver of ſulphur, containing the ſmalleſt poſſible quantity of 
| alkali, or a ſuperabundant quantity of ſulphur and regulus of antimony. 
Kermes may alſo be made by fuſion, that is, by melting -in a crucible dry 
alkaline ſalt and crude antimony, and then diſſolving. the combination in boiling 
water, The ſame phenomena appear, as in the preceding operation, . and tor 
the ſame reaſons. „ Fo, 
EKermes is a preparation of great utility and importance in medicine, See 
the details, the preparation of Kermes, and the theory of it more extenffuely, as 
well as its medicinal virtues, at the article KERMESS MINERAI. | \ 
Acids difficultly difſolve regulus of antimony. To diſſolve it by the vitriolic 
acid, the fame proceſs muſt be uſed as in the ſolution of mercury by this acid 
for the preparation of turbith mineral: that is, to employ a very concentrated 
acid, and to diſtill in cloſe veſſels. The ſame phenomena alſo occur in this 
operation as in that for turbith mineral : a very ſuffocating ſulphureous acid 
riſes ; and as Mr. Geoffroy obſerves, a true ſulphur ſublimes, and adheres to 
the neck of the retort : a white ſaline tumefied maſs remains in the veſſel. 
When the veſſels are unluted, a white fume iſſues like the ſmoking ſpirit of 
Libavius. Theſe phenomena of the production of volatile ſulphureous acid, 
and of concrete ſulphur, are evidently effects of the combination of the vitriolic 
acid with the phlogiſton of the regulus of antimony. 
The nitrous acid does, properly ſpeaking, only corrode and dephlogiſticate 
the regulus of antimony, which it converts into a white calx. It diſſolves a 
_ 4intle better this reguline part, when it is applied to the antimony itſelf. This 
ſolution, as Mr Geoffroy obſerves, acquires a blueiſh greeniſh color. When 
only a ſufficient quantity of acid is employed, it may be ſeen to inſert 1.ſelf 
berwixt the ſtriæ of the antimony, and there form ſmall cryſtals. U 
Marine acid does not ſenſibly act upon antimony nor its regulus. It only 
detaches from the antimony, in lumps, ſome light and ſulphureous flocks. 
Aqua regia moſt directly and completely diſſolves regulus of antimony. 
For this operation, it is proper to employ an aqua regia compoſed of four parts 
of ſpirit of nitre, and one part of ſpirit of ſalt. This menſtruum is digeſted 
in a ſand-bath with a gentle heat upon bits of regulus of antimony, which are 
added ſucceſſively, ſo that one ſhall not be added till the former are diſſolved. 
By means of this management, directed by Mr. Geoffroy in the Memoirs of 
the Academy of Sciences, aqua regia can diſſolve about a fixteenth part of its 
weight of regulus of antimony. This ſolution has a beautiful golden color, 
n by the evaporation of white fumes continually riſing 
The aqua regia above deſcribed is alſo very proper to diſſolve the reguline 
part of crude antimony, and the ſolution even ſucceeds better in this way. 
This is applicable to all the ſolvents of the regulus of antimon x. 
The combination of marine acid with regulus of antimony, which! fucceeds 
10 ill by applying this acid directly to the. ſemi · metal, may be much — 
ieee e 10 Slut 177% 6 C enn 33 dne Qs GW * 5:14, Mi | 
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made by employing a marine acid previouſſy combined with mercury in cor- 
roſive ſublimate. 2 

When regulus of antimony or powdered crude antimony is mixed with 
corrolive ſublimate, and this mixture diſtilled, the marine acid, having a ſtronger 
affinity with regulus of antimony than with mercury, quits the latter metallic 
ſubſtance to unite with the former; and from this a combination reſults 
which paſſes in diſtillation, and has a butyraceous appearance. It is a very 
corroſive metallic ſalt, and is called the Butter of - Aniimony. 

When the regulus is employed to make the butter of antimony, the mer- 
cury is ſeparated from the acid of the corroſive ſublimate, and paſſes over in 
its metallic and fluid ſtate towards the end of the operation, and when the fire 
is encreaſed. | 

But if antimony has been employed to make this butter, a cinnabar may be 
ſublimed, by increaſing the fire after the butter of antimony has paſſed over in 
diſtillation, This cinnabar reſults from the union of the ſulphur of the anti- 
mony with the mercury, and is called Cinnaber of Antimony. See BuTTer and 
CIxNABAR of ANTIMONY., | 

Butter of antimony is then the reſult of a combination of the metallic part 
of antimony with marine acid in its higheſt degree of concentration, and is 
therefore a powerful cauſtic. It may be rendered liquid by a ſmall quantity 
of water ; but if diluted with much water, then the greateſt part of the regulus 
_—_— from che menſtruum, and precipitates in the ſtate of a white powder, 
w = has been called Powder of -Algaroth, and Mercury of Life. See theſe 
words, 

The of algaroth is a very violent emetic. Mr. Beaumé has aſcer- 
tained, by very accurate experiments, that when it is ſufficiently waſhed it does 
not retain a particle of marine acid. 

The liquor in which the powder of algaroth is precipitated contains all the 
marine acid of the butter gf antimony, with a portion of the reguline part, 
which may be ſeparated from it by precipitation with an alkali. This liquor 
has been named Philoſophical Spirit of Vitriel; which name is improper, ſince 
it contains no vitriolic acid. 

Nitrous acid poured upon butter of antimony diſſolves jt eaſily, and even 
violently. When this ſolution has been made gradually and cautiouſly, a tranſ- 
parent folution is obtained, impregnated with much regulus of antimony. 

As in this operation the added nitrous acid forms with the marine acid, 
already united with the regulus in the butter of antimony, an aqua regia ; 
and as aqua'regia is the beſt ſolvent of this ſemi metallic ſubſtance, a new 
ſolution takes place by the addition of this nitrous acid, entirely ſimilar, as to 
its concomitant phenomena, to the ſolutions of metals by this acid, not pre- 
viouſly diſſolved by any other. This new ſolution is even fo impetuous, that 
when the quantity of matter is conſiderable, it is apt to be thrown violently 
out of the containing veſſels, 

Butter of antimony is — Ins by its union with nitrous acid. This 
acid, as is uſual, ſcizes upon the inflammable part of the regulus of antimony 
which the marine had left unchanged : it diminiſhes the adheſion of the marine 
acid wich the regulus. Hence it happens that this new combination of regulus 
| of 
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of antimony with the acids of aqua regia, when dried and calcined, no 
longer poſſeſſes the volatility of the butter of antimony. Inſtead then of ſub- 
limiag or paſſing in diſtillation without decompoſition, as the butter does, the 
new compound reſiſts the action of fire, is decompoſed, lets its acids eſcape, 
and remains in the ſtate of à white powder. | 
If freſh nitrous acid be twice poured upon this white powder, and each time 
the matter evaporated and calcined, the regulus of antimony is then reduced 
to a white earthy ſubſtance, indiſſoluble in the nitrous acid, entirely fixed 
and unfuſible, and poſſeſſed of no emetic or purgative qualities. This prepa- 
ration has been called Bezoar mineral. See this word. | 
This operation is one of thoſe which proves moſt 1 
nitrous acid to calcine metallic ſubſtances, by depriving them of their phlogiſ- 
ton. It alſo proves that it is chiefly by means of this phlogiſton that the nitrous 
acid diſſolves theſe ſubſtances, fince it cannot diſſolve bezoar mineral, diaphore- 
tic antimony, nor any other ſimilarly dephlogiſticated metallic ſubſtances. 
LXVII. ANNEAL. Annealing conſiſts in making metals red-hot 
which have become hard and tiff by frequent percuſſion, or by a ſtrong com- 
preſſion, in order to reſtore their former malleability and tractability. All metals 
ve the ſingular property of becoming more or leſs hard, untractable, and un- 
malleable, after they have been ftruck ſome time with a hammer. It ſeerns as 
if ſomething happened to them ſimilar to the effect produced by the tempering 
of ſteel. Metals thus affected become more elaſtic than before, but, at the 
ſame time, more brittle, They are more ſenſibly affected in this manner in pro- 
portion as they are naturally harder. Copper is ſo much affected, and even 
gold and ſilver, by hammering, that they ceaſe to be malleable, and are 
apt to ſplit and crack, inſtead of being extended, under the hammer. This labor 
therefore muſt be often interrupted, to ſoften and reſtore malleability to metals. 
This is effected by making them. red-hot, which the workmen call annealing. 
Thus heat produces the ſame effect on metals in the ſtate deſcribed, as it does 
upon tempered ſteel: for if the hardeſt tempered ſteel be made red-hot, and 
cooled ſlowly, it becomes as tractable and ductile as the ſofteſt iron. | 
There is alſo an annealing for works made of glaſs. It conſiſts in placing 
them, while newly made — ſtill hot, in an oven or furnace, where they very 
Nowly cool. This annealing for bottles and other glaſs utenſils is quite neceſſary 
to render them ſerviceable ; for all glaſs which is cooled ſuddenly is liable to be 
— not only by the leaſt change of heat and cold, but even by the lighteſt 
rce. | | 
LXVIII. APYROUS. This word is applied to denote that property 
of ſome bodies, by which they reſiſt the moſt violent fire without any ſenſible 
alteration. Apyrous bodies ought to be diſtinguiſhed from thoſe which are re- 
frafory, Refractory ſubſtances are thoſe which cannot by violent heat be fuſed; 
whatever other alteration-they may ſuſtain, But a body, properly ſpeaking, apy- 
rous, can neither be fuſed by heat, nor can undergo any other change. Hence 
it follows, that all apyrous ſubſtances are alſo refractory, but that every refrac- 
tory ſubſtance is not apyrous. Very pure calcareous ſtones, for inſtance, are re- 
fractory, becauſe they never melt without addition of other ſubſtance : but they 
are not apyrous; becauſe by fire their ——— diminiſhed, the ad- 
heſion of their integrant parts is deſtroyed, and all their eſſential _ — 
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changed by their converſion into quicklime. On the contrary, a very clear and 
pure diamond is apyrous, becauſe the ſtrongeſt fire is incapable not only of 
melting it, but alſo of producing upon it any other ſenſible alteration; ſo that 
a diamond which has been a long time to the moſt intenſe heat, is found 
4 s as it was . 8 _ 

Perhaps there is no body in nature eſſentially and ri apyrous. is 
too is — probable; but it is ſufficient that there be bodies * 12 relatively 
to the degree of fire which art can produce, to entitle them to that name. 

' LXIX. AQUA-FORTIS. Aqua-fortis is a name given by artiſts 

and manufacturers to nitrous acid, from its diſſolving power. As it is not the 

concentrated and ſmoking nitrous acid which is employed in the-arts, it ſeems. 

that the name aqua-fortis may be retained by that acid which has not theſe 
ualities. | 

. Moſt artiſts who uſe nitrous acid, call the purer and ſtronger kind, which 
is alſo confiderably dearer, by the name of Spirit of Nitre. For the properties 

— this acid, ſee Acip (Nirgous); and for the diftillation of it, ſee Srikrr of 
NITRE. | 

In the manufacture of foap, the cauſtic alkatine lixivium is called alſo the 

Areng water, or foap-lees, or lixivium of ſoap-boilers. See Litxivium, 

LXX. AQUA-REGIA. Aqua-regia is a mixture of the nitrous and 
marine acids, Theſe two acids are mixed to obtain a menſtruum capable of 
acting upon certain bodies which no pure acid can diffolve, or but imperfectly; 
1 Id and platina cannot be diſſolved in their aggregated ſtate by any 
other acid than by aqua-regia, Tin and regulus of antimony are better and 
more eaſily diffolved by aqua-regia than by any other acid. 

This menſtruum may be made either by merely mixing the ſpirit of nitre 
with ſpirit of ſalt, or by diſſolving in ſpirit of nitre a ſalt containing marine acid,” 
and particularly ſal ammoniac and common falt. Laſtly, it may be well made 
by diftiflmg nitrous acid from either of theſe ſalts; becauſe nitrous acid, being 
capable of diſengaging marine acid from theſe falts, does actually diſengage ir, 
either by ſim Ailtelving them in nitrous acid, or by diſtillation. 

The only difference betwixt the ſeveral forts of aqua-regia, prepared in theſe 
different manners, is, that the aqua-regia mado by merely diſſolving ſal ammo- 
niac or common fak in nitrous acid contains ammoniacal or cubic nitre, and that 
theſe neutral falts do not exiſt in the aqua-regia made by mixture of the two 
acide, or by diſtiflation. 

Ihe preſence of theſe neutral falts in aqua-regia does not injure its diſſolving 
powers. Thus, as the aqua-regia which contains them is the cafieft —. 
and leaſt expenſive, it is more generally ufed than the others. But it is neceſſary 
to obſerve, that tle ammoniacal nitre in the aqua-regia may occaſion conſiderable 
differences in the nature of the precipitates made from ſolutions of metals in this 
menſtruum, by ſeparating from theſe precipitates any of thoſe metallic ſubſtances 
which it is capable of diſſolving, and alſo by a portion of it adhering to preci- 
pitates. For inſtance, gold precipitated by a fixed alkali from an aqua- regia 
made by mixing the pure nitrous and marine acids, does not fulminate ; where- 
as it does fulminate when precipitated from an 1 made by diſſolving ſal 
ammoniac in nitrous acid. Se PxECIpiTaTES; and D (FuLninaTtiNG). 
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he mixture of the nitrous and marine acids preſents a very ſingular and re- 
markable phenomenon ; which is, that the vapors of this mixture are more ex- 
anſive and more difficult to be confined than the vapors of either of the acids 
fore mixing. This proves a re · action of theſe acids upon each other. This 
phenomenon is very little ſenſible when the acids employed contain much ſuper- 
abundant water; but is more manifeſt in proportion as theſe are more concentrat- 
ed. I have obſerved, that upon mixing moderately ſmoaking nitrous and ma- 
rine acids, which had remained without occaſioning any diſturbance in their 
bottles, an aqua-regia has been formed infinitely more ſmoaking, and which 
has made the ſtopper fly out of the containing bottle, particularly in weather 
ſomewhat warm. Mr. Beaume, when diſtilling a pretty ſtrong nitrous acid upon 
ſal ammoniac, obſerved, that the vapors which paſſed were ſo elaſtic, that not- 
withſtanding every precaution that could be taken in ſuch a caſe, it was impoſ- 
fible to continue the diſtillation. | | | 
As to the proportions of nitrous and marine acids, or of ſal ammoniac, which 
ovght to be employed for the preparation of aqua-regia, there are no eſtabliſhed 
rules. Common aqua-regia is made by diſſolving four ounces of ſat ammoniac 
in ſixteen ounces of nitrous acid. But theſe proportions ought to be varied ac- 
cording to the nature of the ſolutions intended. | 

To diſſolve, for example, the greateſt poſſible quantity of platina, the beſt 
proportion is equal parts of the two acids. : | 

Jo diſſolve the greateſt quantity of regulus of antimony, the aqua-regia 
ought to be compoſed of four parts of nitrous acid to one of marine. 

n general, the 2 the proportion of marine acid, or of ſal ammoniac, is 
in aqua regia, the leſs are the imperfect metals, and particularly tin calcined and 
precipitated by it. An A 25 compoſed of two parts ef ſpirit of nitre and 
one part of ſpirit of ſalt or of ſal ammoniac, makes a clear ſolution of nearly an 
equal weight of tin, without forming a.. y precipitate : but for this purpole, the 
operation muſt be performed lowly, and heat muſt be avoided as much as poſ- 
able. See Gor p, PLaTinNa, Tin, and REecuius of AnNTIMONY. (6). 

LXXI AQUA-SECUNDA. This 1s nothing elſe than aqua- 
fortis diluted with much pure water. It is employed in, ſeveral arts to clean the 
ſurface of metals and of certain ſtones, and for ſome other purpoſes. 

LXXIL AQUA-VITA. Aqua- vitæ is the ſpirituous part obtained 
by a firſt diſtillation, from wine, or any other liquor which has undergone 
the vinous fermentation. It is properly ſpeaking, ardent ſpirit, or ſpirit of 
© © JR 1 | f | 

To make the aqua-vitz that is fold in commerce, wine is put in large copper 
alembics or ſtills, to which worms are fitted, and the diſtillation is ſa conducted 
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(b) Aqua-regia does not dilolve ſilver: but 
when the quantity of marine acid contained 
in the aqua-regia is very ſmall, the acid of 
nitre does then diſſolve ſilver, which is im- 
mediately afterwards attacked by the marine 
acid, with which it forms the metallic ſalt 


called luna rornea, and is precipitated. Aqua- 


regia diſſolves a larger quantity of lead than 
marine acid. All the other metals it perfectly 


diſfolves. According to Gellert's table, the 
ſubſtances which aqua-regia diſſolves are pla- 
ced in the following order, beginning with 
thofe to which it moſt powerfully unites: 
Phlogiſton, zinc, iron, regulus of cobalt, 


copper, tin, arſenic, biſmuth, mercury, lead, 
regulus of antimony, gold. In this table 


copper is erroneouſſy placed before tin, as the 


latter metal readily precipitates the — 
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that the liquor flows out of the beak of the ſtill in a conſtant ſtream, and is con- 
tinued till th s liquor begins to be no longer inflammable. 

It is evident that this diſtillation, being haſtily and unartfully performed, can 
only furniſh a very impure ſpirit of wine, mixed with ſeveral of the other prin- 
ciples of the wine employed. Thus aqua - vitæ contains much ſuperabundant 
water, and much oil of wine, ſubſtances entirely foreign to what is properly 
called ſpirit of wine. | | 
| Theſe heterogeneous matters contained in aqua vitæ p_ it from being 
employed in chemical operations. To purify it, and change it into ſpirit of 
wine, it muſt be again diſtilled and recti See SbixIr of WINE. | 

LXXIII. AQUILA ALBA. (e) 

LXXIV. ARBOR DIAN K. The arbor Dianæ is the reſult of a 
chemical operation by which particles of ſilver, previouſly diſſolved in nitrous 
acid, are capable of arranging themſelves in the form of a ſnrub. Chemiſts have 
called this Arbor Dianæ, from the ſilver which they alſo call Diana or the Moon. 
2 following proceſs given by Lemeri for making the arbor Dianæ ſucceeds 
well : | | 
„Take an ounce of fine ſilver, diſſolve it in a ſufficient quantity of ſpirit of 
„ nitre, very pure and moderately ſtrong ; mix this ſolution of ſilver in a mat- 
« traſs with about twenty ounces of diſtilled water; add to this mixture two 
* ounces of mercury, and let the whole remain at reſt. During a ſpace of about 
4 forty days, a kind of filver tree will be formed upon the mercury, with 
„ branches reſembling vegetable ramifications.” 

As this proceſs is very long, we ſhall here add another much ſhorter, taken 
from a memoir of Mr. Homberg, and quoted by Mr. Baron, in his edition of 
Lemeri's Chemiltry. | 

Make an amalgam without heat, of four drams of filings of filver, or, ſtill 
„ better, of ſilver-leaf, and of two drams of mercury (See AMaitcam) ; dit- 
« ſolve this amalgam in four ounces, or a ſufficient quantity, of ſpirit of nitre 
* pure and moderately ſtrong ; dilute this ſolution in about a pound and a half 
of diſtilled water; ſhake the mixture, and preſerve it in a bottle with a glaſs- 
« ſtopper : when this preparation is to be uſed, an ounceof it is to be put into a 
„ phial together with about the ſize of a pea of an amalgam of gold or of ſilver, 
« which ought to be ſoft as butter; and the whole is to remain at reſt : ſoon 
« afterwards, ſmall filaments are to be ſeen iſſuing from the ſmall amalgam, 
6 bor te encreaſe, branch out on both ſides, and take the form of 
« ſhrubs.” 

This experiment, which is generally conſidered merely as curious and amu- 
ſing, is founded on many of the eſſential properties of the ſubſtances employed. 
As mercury has a ftronger affinity than ſilver to nitrous acid, it obliges this 
metal to ſeparate and precipitate. But in this precipitation there are two eſſential 

ticulars: the firſt is the color of the filver precipitated, which on this occa- 
ion appears in its natural form and metallic brilliancy. The cauſe of this is, 
that it was precipitated by a metallic ſubſtance; for it appears, that in general 
this happens whenever one metal is precipitated by another metal; whereas 


(c) AA ALgA is a name given to ſweet mercury. See Mercury (SweeT). 


_ | metals 


metals precipitated by any other ſubſtance are always in form of calxes, on 


earthy precipitates, without any metallic appearance. See PRECIPITATION, 
The ſecond remark to be made on the precipitation of filver in-this experi- 
ment is, the ſingular arrangement taken by the particles of ſilver on the ſurface 
of the mercury one after another, according as they are ſeparated from the 
nitrous acid. We cannot but perceive in this phenomenon a very ſenſible effect 
of the attraction or affinity of the integrant parts of the ſame ſubſtance, or of 
two ſimilar ſubſtances to each other. In fact, it can only proceed from this af- 
finity which the particles of ſilver firſt ſeparated from the nitrous acid have with 
the mercury, that they rather attach themſelves to the ſurface of that metallic 
ſubſtance, than to any part of the veſſel or of the liquor; and it alſo proceeds 
from this tendency which the particles of filver have to each other, that thoſe 
which are afterwards ſeparated from the nitrous acid adhefe to the particles 
—_ attached to the mercury, and to-each other, rather than to any other 


As to the neceſſary conditions for this experiment of the arbot Diane, it has 
been already recommended to employ. very pure ſilver, nitrous acid, and water; 

' becauſe the greateſt part of the extraneous matters with which theſe ſubſtances 
are generally mixed, are capable of precipitating the ſilver, which in the preſent 

—— ought not to be ſeparated but by mercury. See S1LvER, and 

ARTING. | | 
In the ſecond place, it is abſolutely neceſſary to dilute in much water the ſo- 
lution of ſilver; 1. To avoid the formation of cryſtals of filver, which might 
take place if this ſolution was too concentrated, theſe being a cryſtallization of 
filver in a faline ſtate, very different from the arbor Diane which is required. 

See CRYSTALS of SILVER. 2. Becauſe if the ſolution of ſilver was concentrated, 

the particles of filver would be precipitated too faſt, and in too great quantity; 

by which they would be prevented from applying themſelves regulatly to each 

other, and would be thrown down confuſedly.. i 

In the third place, it is necefary that the nitrous acid ſhould be ſaturate d 
with filver before it is dilated with water, . otherwiſe the unſaturated part of the 
acid muſt firft diſſolve irs proper quantity of ſilver or mercury, before the pre- 
cipitation can take place, which would lengthen the experiment ſo much 

8 more, as the quantity of water with which the ſolution was diluted was 

eater. | | 

LXXV. ARCANUM CORALLINUM. This is nothing elſe 
than red precipitate, on which ſpirit of wine has been two or three times burnt, 
with an intention of rendering it milder. See PRECIrHTATE (Rep). 

LXXVI. ARCANUM DUPLICATUM. This Latin name, 
which ſignifies the deuble ſecret, is one of the moſt generally known ſales. It is 
the ſalt compoſed of vitriolic acid united with vegetable fixed alkali, and there- 

Tore does not differ from the Sal de duobus, and vitrio/ated tartar. See Tartan 
(ViTRIOLATED). | | FATTY 
LXXVIL ARCHIL. (4) 


(A) Arxcnit, ArcHilta, Roctita, or England. From this plant is prepared b 
Oxsx1LLE, is a white moſs which grows in grinding and moiſtening with volatile alkali, 
the Canary and Cape de Verd iſlands, and ac- a beautiful purple dye, which is not durable, 
cording to Linnæus, on the weſtern coaſt of but is chiefly uſed to give a bloom — oy 
| called, 
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LXXVIII. ARGENTUM MUSIVUM. (.) 
LXXIX. AR RACK. (f) | | | 
LXXX. ARSENIC, Arſenic, or white arſenic, is, properly ſpeaking, 
nothing but the flowers or calx of regulus of arſenic. 
This ſubſtance' has ſingular properties, which render it the only one of its 
. kind, | 
It is at once a metallic earth and a ſaline ſubſtance. Tt reſembles all metallic 
calxes in its capacity of combining with phlogiſton, and of being thereby 
changed into a true ſemimetal. 
But it very eſſentially differs from all metallic calxes and earths. 5 
1, In being conſtantly volatile; whereas all other calxes of metals, and even 
of the moſt volatile ſemimexals, are very fixed when deprived of phlogiſton. 
2. Metallic calxes, fo far from being ſoluble in water, are even for the moſt 
part indiſſoluble in the ſtrongeſt acids. White arſenic, on the contrary, is ſoluble, 
not only in all acids, but alſo in water itſelf, as ſaline matters are. 
According to Mr. Brandt, (Ada Eruditorum Upſal. de Semimetallis, 1733) 
arſenic · may be diſſolved in fourteen or fifteen times its weight of water, by help 
of a boiling heat, and tranſparent yellow cryſtals may be obtained by evapo- 
rating this ſolution. ; »® '7 
3. Metallic calxes, when perfectly calcined, (the calx of the regulus of anti- 
mony not excepted) are entirely free from ſmell, taſte, or other action upon the 
human body. On the contrary, arſenic always preſerves a ftrong alliaceous 
ſmell, and when put on the tongue, it excites an impreſſion of acrimony and 
heat, which produces an involuntary ſpitting ; when taken internally, or even 
when applied externally, it produces the moſt terrible and violent effects of a 
corroſive poiſon, ; irs | a 
4. No kind of earth, nor even the metallic earths, can contract an union 
with metallic ſubſtances. Arſenic eaſily unites with all metals and ſemimetals, 
with the ſame degrees of affinity that the regulus of antimony does, that is to 
| ay, in — order following, according to Mr. Cramer: Iron, copper, tin, lead, 
mver, Id. s \ : ; | 
It — to obſerve, that arſenic renders all the metals with which it is 
-united brittle. It renders gold of a IT in its broken ſurface, filver of 
a deep grey, — white, Tin mes by mixture with arſenic much 
harder and more unfuſible. Lead becomes very hard and very brittle, and it 
changes iron into a blackiſh maſs. Theſe obſervations are taken from Mr, 
Brandt's Memoir quoted above. | 


called, to other colors. By adding ſolution uſed for the coloring of plaſter „ and 
of tin to an infuſion of archil in water, a for other purpoſes, as a pigment, It conſiſts 
durable ſcarlet dye is produced, as Mr. Hel- of an amalgam of equal — of tin, biſmuth, 
lot The color of archil may be ex- and mercury. It is to be mixed with white 
tracted by water, by volatile ſpirits, or by of eggs; or ſpirit varniſh, and then applied to 
ſpirit of wine. It loſes its color in glals the intended work, which is s to be 
tubes hermetically ſealed, and reſumes it upon burniſhed. 

expoſure to air. A ſolution of archil in wa- () AnxRAck is a vinous ſpirit obtained 
ter gives a permanent and deep ſtain of a by diſtiNation in the Eaſt-Indies, from rice 
purpliſh color to marble, or ſugar, as is ſaid, fermented with the juite 


( AncanTum Munivum or Mosat- of cocoa nuts. ' 
+CVM is a maſs conſiſting of ſilyer-like flakes, 
| O 2 | 3. The 
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5. The more metallic calxes are deprived of phlogiſton, the more unfuſible 
they are rendered. On the contrary, arſenic is always very fuſible. Its volatility 
alone prevents its perfect fuſion, It volatilizes, vitrifies, and ſcorifies all ſolid 
bodies, excepting gold, filver, and platina, | | | 
6. Earths and metallic calxes have no action upon nitre, which (as is obſerved 
under the article Nitre) can be decompoſed only by phlogiſton, by vitriolic 
acid, and by ſedative ſalt. Arſenic decompoſes nitre with the greateſt facility, 
not by combining with and — acid, as phlogiſton does; but by diſen- 
aging — and uniting in its place with the alkali, as the vitriolic acid and ſeda - 
tive ſalt do. | | | 
- Stahl and Kunkel both knew this property which arſenic poſſeſſes of decom- 
poſing nitre, and of diſengaging its acid. a | 
Stahl directs how to prepare by theans of arſenic a very volatile nitrous acid, 
extremely concentrated, of a penetrating fetid ſmell, and blue color, alchough 
its vapors are red. This color, according to Mr. Beaume's obſervation, is 
| cauſed by the water which muſt neceſſarily be put in the receiver to condenſe the 
vapors of this very ſtrong and difficultly condenſible acid. | 
Kunkel alſo directs to make an aqua-fortis ſimilar to that of Stahl, but by a 
much clearer and ſimpler proceſs, ſince he decompoſes nitre by arſenic alone; 
whereas Stahl employs in his mixture a martial vitriol calcined till it becomes red, 
and does not uſe pure arſenic, but a combination of equal parts of arſenic with 
antimony and ſulphur, a combination which the chemiſts have called Pirmie/on, or 
Lapis de tribus. | | | 
| Theſe two chemiſts contented themſelves with examining the properties of the 
ſpirit of nitre, which they procured by means of arſenic, and nobody had examin- 
ed the te ĩduum in the retort after diſtillation, PI | 
This matter, being worthy of attention, has been reſumed by Mr. Macquer, 
wao ha particularly examined the decompoſition of nitre in cloſe veſſels by 4 rig 
_ the new kind of ſalt remaining in the retort after the diſtillation of the nitrous 
| Theſe reſearches, the detail of which has been given in two memoirs printed 
in the collection of the academy, diſcovered to him that arſenic, by combining 
with the baſis of nitre, after having chaſed the acid from it, forms with this 
alkali a kind of ſalt perfectly neutral, which he has called neutral arſenical Sal. 
See SALT (NEUTRAL ARSENICAL ). | | | 
Another decompoſition of nitre by arſenic was known by chemiſts, and conſe- 
quently alſo another combination of arſenic with the baſis of nitre, called by ſome 
chemilts, Arſenic fixed by Nitre, or Nitre fixed by Arſenic , but this latter combi- 
nation differs from the. arſenical ſalt of Mr. Macquer in this, that it is not a neutral 
ſalt, and that it preſerves, on the contrary, all the properties of an alkali. , See 
NI r RE FixeD by ARSENIC. T9. Fer |; 
Mr. Macquer has alſo made another combination of arſenic with deliquiated 
fixed alkali, Mention is made of it alſo under the article Salt (Neutral Ar ſer - 
cal). There the differences are ſhewn betwixt theſe two combinations, although 
formed of the ſame ſubſtances. - 51 „ II Ay 
White arſenic, although very volatile, is partly fixed by the adheſion which, it 
contracts with different forts of earths, and even fo far as to ſuſtain. avitrifying 


heat. It facilitates the fuſion of many refractory matters; hence it enters into the 
| compoſition 
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compoſition of ſeveral 'glaſſes, to which it gives much whiteneſs and cleanneſs, 
nearly in the ſame manner as borax and the ſedative ſalt do: but it alſo has the 
ſame inconvenience, namely, that glaſs, in which a conſiderable portion of arſenic 
enters, is wy quickly corroded by the air, 

Dyers employ white arſenic in ſeveral of their operations; but the eſſects it 
produces are not yet well known, and require a particular examination. Arſenic 
and its regulus, being capable of combining with all metals, is employed for ſeveral 
metallic compoſitions z ſuch, for inſtance, as bite copper, and white tombac. See 
theſe words. | | 

Arſenic is employed ſucceſsfully for making, together with copper and tin, 
metallic compounds of a beautiful white color, and of a very dente and cloſe 
texture, and conſequently capable of receiving a fine poliſh, of refleing 
well the rays of light, and of being formed into metallic mirrors. | 

From what has been ſaid concerning the properties of arſenic, we may 
conjecture that this ſubſtance is a metallic earth of a particular nature, inti- 
mately combined with a ſaline and even acid principle, which has never been 
ſeparated from it by any chemical trial, which accompanies it in its combination 
with phlogiſton when it takes a metallic form, and which adheres to it when, by 
the burning of this phlogiſton, ir becomes again white arſenic. 

Thus Becker, without having been acquainted with all the properties of white 
arſenic, gives an idea of it very analogous to this conjecture. He defines it in 
his Subterranean Phyſics, © a ſubſtance compoſed of the earth of ſulphur which 

is in common falt,” (by which he ſeems to mean the acid of ſea-falt) % and 
of a metal joined to it.“ In another place, he calls it * a coagulated aqua-fortis.” 
And as he imagined he could trace every where his mercurial earth, or at 
leaſt ſomething mercurial, he calls mercury a fluid arſenic. He conſiders mer- 
cury, and metals precipitated by marine acid, for inſtance, luna cornea, as dif- 
ferent kinds of artificial arſenic. 

Arſenic combines with ſulphur, and forms with it a compound of a yellowiſh 
tinge, more or leſs red according to the quantity of fulphur with which it is 
united. It is of a beautiful yellow color when the ſulphur is only a tenth part 
of the mixture, and is then called yellow arſenic : when the ſulphur is a fifth 
part of the mixture, it is of a very beautiful red color, and it is then called red 
arſenic. The mixture of fulphur renders it a little more fixed and more fuſible. 
Thus red arſenic may be melted, and by this means acquires tranſparency : it 
— reſembles a ruby, and has therefore been called Ruby ef ſulphur, or arſenical 
ruby. 
All theſe compounds of arſenic and ſulphur are artificial, They are prepared 
by mixing and ſubliming theſe two ſubſtances together in the proportions above- 
mentioned, or, ſtill better, in ſubliming together the ſulphur and arſenic of minerals 
containing theſe two ſubſtances. _ | | 

Natural compounds are. alſo found, which are combinations of ſulphur and of 
arſenic, nearly of the ſame colors 158 red and yellow artificial arſenics. They 
come ſtom the Eaſt, from Tranſylvznia, and Turkey. I he yellow are called 


orpiment, erpin, and yellow riz'zal : the fed are called ſandarach, realger, os red 
„ K | 

Agricola, Mathiole, Schroder, ſcein to have confounded the red and yellow 
artificial arſenics with the native; and after them moſt chemiſts and naturaliſts 


have 


2 ; 


have alſo confounded them; a confuſion for which they have been reproachetl 
by Hoffman, chiefly becauſe he was convinced that native orpiment and 
realgars are not poiſonous, like the yellow and red artificial arlenics, from expe- 
riments which he had made on purpoſe. — 
On this ſubject we ,muſt remark, that, notwithſtanding Hoffman's experi- 
ments, which were made only once or twice upon dogs, it would be very 
imprudent to = the native orpiment or realgars internally : particularly as 
all chemical trials ſhow that they contain an arlenical principle; and that Hoff- 
man himſelf agrees, that when they have been expoſed to fire, they become 
= violent poiſons. 
* Hoffman alſo remarks, that the ancient phyſicians did not ſcruple to give 
internally orpiment and realgar, and juſtifies them from the reproaches thrown 
-upon them by moderns. But we muſt obſerve, that the ancients were unac- 
quainted with white, red, and yellow arſenics, which have been well known 
only within thefe two hundred years; and that if they had known the effects 
of theſe poifons, and their reſemblance to the native orpiments and realgars, 
they would probably have been lefs bold. Diſtruſt is as commendable'as bold- 
neſs is blameable in thoſe matters, the almoſt inſenſible differences of which 
may occaſion the moſt troubleſome accidents. For this -reaſon, we cannot 
-approve of the ſingular ſecurity with which {© great a phyſician, as Hoffman 
was, endeavors to inſpire a confidence for fo ſufpicious drugs as native orpi- 


-ment and realgar. 
We do not however mean to ſay, that there is no eſſential difference betwixt 


native orpiment and yellow arfenic. It is even agreed that the arſenic contained 
in the orpiment is better united with the ſulphur, and is beſides in a leſs pro- 
portion: for one part of orpiment rs to be compoſed of a ſparry ftone 
and mica, from which it receives a foliated and ſhining form. 

When arſenic is combined with ſulphur, a part of the ſulphur may be ſepa- 
rated from it merely by ſublimation, becauſe it is more volatile. But ſome 
of the 8 always remains united with the arſenic, from which it cannot be 
ſeparated but by an intermediate ſubſtance. | 

Fixed alkali and mercury are two intermediate fubſtances proper for this 
operation. 
| When fixed alkali is uſed, it muſt previouſly be deliquiated or reſolved 
into a liquid, and with this the ſulphurated arſenic is to be made into a paſte, 
This-paſte is to be ſublimed in a proper veſſel with a heat gradually raiſed. 
The arſenic then. ſublimes in white flowers. When too much alkali is added, 
leſs arſenic is obtained : becauſe ſome of the arſenic is retained by the part af 
the alkali which is unfaturared with fulphur. A liver of ſulphur is found at 
the bottom of the veſſel after the operation. 

When mercury is employed for this ſeparation, it muft be triturated and 
mixed with the ſulphurated arſenic, and the mixture ſublimed. Firſt the arſenic 
riſes, then cinnabar. All the metallic matters which have a ſtronger affinity 
than mercury to ſulphur may ſeem capable of being employed for this pur- 
poſe; but there are two objeftions. | 

4. They have allo a conſiderable affinity with arſenic, and mercury * 

: =. . ; | 2. C 
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. 2. Arſenic has the remarkable property of taking from all metallic matters, 
excepting gold, ſilver, and mercury, a part of their phlogiſton; ſo that it 
would be ſublimed half reguliſed. | ; 

In the operation by mercury, a part of the cinnabar frequently riſes with 


the arlenic ; which makes it neceſſary to ſublime it a ſecond time. 


Arſenic is ſoluble in all acids, and with them forms combinations which have 


not yet been ſufficiently examined. The vitriolic acid has the property of 


rendering it much more fixed than it naturally is.: an effect which it alſo pro- 
duces upon mercury. | 

If a mixture of arſenic and concentrated vitriolic acid be diſtilled together, a 
vitriolic acid is obtained, which, as Mr. Macquer obſerves, has ſometimes the 
exact ſmell of marine acid. When this ſolution is diſtilled till no more acid 
riſes, the retort is then almoſt red-hot, and no arſenic is ſublimed ; but it 
remains fuſed at the bottom of the retort ; and when it is cold, it is found 
to be one heavy, compact maſs, brittle and tranſparent as cryſtal-glaſs. 
This kind of arſenical glaſs expoſed to the air ſoon loſes its Juſtre from the 


moiſture it attracts, which diſfolves and partly deliquiates it. This deliquium 


is extremely acid. 


75 


Arſenic treated with — 2 in a proper manner combines with it; and \ 
aſſumes all the properties of a very volatile ſemi- metal. of a white ſhining color, 
more or leſs upon the grey. This ſubſtance is called Regulus of Arſenic. Ste 


this word for the manner of making this regulus, and for its properties. 


The arſenic fold in commerce is brought chiefly from the cobalt works in 


Saxony for making Zeffer, and Small. Cobalt contains much arſenic, . which 
muſt be ſeparated from it by a long torrefaction, and which would be loſt but 
for a particular contrivance for the collecting it. 


For this purpoſe, cobalt is roaſted in a vaulted oven, to which is adjufted a 
long crooked chimney. The arſenic ia vapors paſſes along this chimney, and 
is there collected; the arſenic which attaches irſelf to the coldeſt and moſt diſtant 

art of the chimney is in form of a white or grey powder, called Flowers, or 
Meal of Arſenic ;. whereas that part of the arſenic which adheres to the hotteſt. 


part of the chimney, and leaſt remote from the furnace, ſuſtains there a kind 


of fuſion by which it is reduced into compact, heavy, white-maſſes reſembling 
white enamel. Theſe maſſes of white arfenic are almoſt always interrupted by 
yellow or greyiſh veins and ſtrata, Theſe colors proceed from a little ſulphur 
or phlogiſton with which this part of the arſenic is ſtill united, | 

As arſenic is ſeldom obtained in the great works entirely free from ſulphureous 
or phlogiſtical particles, if it be ired perfectly pure in 


| _—_— of che- 
miſtry or of arts, it muſt be again ſublimed after mixiag it wich ſome interme- 


date ſubſtance capable of abſorbing its inflammable parts, ſuch as fixed alkali. 


or abforbent earth. 


Arſenic is a very violent corroſive poiſon : 1 always the moſt painful 


ſymptoms and fatal effects, whether it be en internally or applied exter- 
_ nall;, It ought never to be employed medicinally, — 5 


ſome people, not 


very intelligent, give ſmall dolcs of it in obſtinate intermittent fevers, which it 


effectually cures, but is always attended with bad conſequenees to the patients, 
ſuch as phthiſis, and other no leſs troubleſome diſeaſes. | 


Perſons + 


„ 


Perſons poiſoned by arſenic ſuffer acute pains in their bowels, violent vomitings. 
cold ſweats, ſyncopes, and convulſions, which are always followed by death, 
unleſs prevented by ſpeedy remedies. The beſt antidotes to this poiſon are 
large quantities of diluting and ſoftening drinks, as mucilages, oil, milk. Per- 
haps abſorbent and alkaline matters would alſo produce good effects, from the 
property which arſenic has of combining with, and in ſome meaſure of being 
neutralized by, theſe ſubſtances. 

When the bodies of perſons killed by arſenic are examined, their ſtomachs and 
inteſtines are found covered with red, black, livid, inflamed and gangrenous 
ſpots. Frequently alſo arſenic is found there in ſubſtance, which may eaſil 
- diſtinguiſhed by its alliaceous ſmell, when put on burning coals, or a re 

ot iron. 

Mr. Geoffry's table does not ſhew the affinities of arſenic. In Mr. Gellert's 
they are zinc, iron, copper, tin, lead, ſilver, gold, and regulus of antimony. (g) 

XXXI. AS A- r * 

LXXXII. ASB EST US. (i) | | 

LXXXIII. ASHES. This name is generally applied to the ſubſtance 
remaining of bodies containing an inflammable matter, of which they have 

been deprived by burning, or calcination in open air. Thus workmen, without 
underſtanding chemiſtry, and induced merely by analogy'or reſemblance, apply 
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(C Neuman relates that arſenic precipi- 
tated almoſt all metallic ſolutions, but moſt 
of them very flowly. Silver, iron, copper, 
tin, lead, mercury, biſmuth, were precipi- 
tated from aqua fortis, and gold from aqua 
regia, Solutions of mercury corroſive ſub- 
limate, of copper in aqua regia, of zinc in 
aqua-fortis, and of regulus of antimony ſuf- 
fered no precipitation, Solutions in vitriolic 
acid of zinc and of iron were precipitated, 
of copper very little. Sugar of lead, and ſo- 
lutions of ſulphur with quicklime or fixed 
alkali were precipitated. The ſame author 
further relates, that arſenic was not precipi- 
tated from its ſolution in vitriolic or nitrous 
acids by oil of tartar or by volatile alkali, but 
it was precipitated from marine acid by oil 
of tartar, 

Arſenic is uſed for many purpoſes ; by 
dyers, as an ingredient in compolitions for 
ſcarlets and other fine reds ; by goldſmiths, 
for enamelling ; by makers of glaſs, for pro- 
moting the 5 of fritt, and the clearneſs 
aud tranſparency of glaſs ; by potters, for a 

White glazing ; by eſſayers, in form of 
glaſs, for promoting the ſcorification of 
ores which contain tin and antimony, for 
the preparation of compound metals, and for 
whitening copper and braſs, Neuman ſays, 


* — 


that a beautiful metal like the fineſt ſteel 
may be made by melting caſt iron with arſe- 
nic, glaſs, and a little tin ; and that a metal 
reſembling filver may be made from iron, 
tin, arſenic, and —1 a little copper. 
Mr. Brandt (A. Upſal. 1733) propoſes to 
make a varniſh for ſhips, of arſenic with pitch, 
ſulphur, or rofin, to preſerve the timber 
from rotting, and from worms. 

(% ASA-FOETIDA is a gum-refin, from 
four ounces of which rectified ſpirit is capa- 
ble of extracting two ounces fix drams 
and a half of reſinous extract; and water, 


one ounce three ſcruples and a half of gum- 


my extract. 


Four ounces of aſa- fœtida, 


diſtilled either with water or with ſpirit, 


ielded above a dram of eſſential oil, in which 
its peculiar ſmell reſides. Neuman, G 
(i) AsBESTUS is 2 gre» reeniſh or 
blackiſh ſtone, poſſeſſed of the — chemi- 
cal properties as amianthus, and is therefore 
referable te the ſame claſs of earths. See 
AMIANTHUS, The chief differences be- 


twixt thoſe two ſtones are, that aſbeſtus is 


heavier than amianthus, and its fibres are 
more 2 brittle. 

Falſe aſbeflus is a name given to plume- 
— Sie ALUM (PLUME) 


* 
1 
- 
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the name of aſbes to metallic eartks thus calcined. Pewterers, for example, give 

the name Tin-aſhes, to the earth of this metal which in fuſion has been deprived: 
of its phlogiſton and metallic properties. If workmen had always applied names 
as properly as they have done tlus, they could not have been blamed. See 
 CoMBUSTION. 

LXXXIV. ASH-HOLE. The aſh-hole is the loweſt part of a furnace, 

nd is intended to receive the aſhes falling from the fire, and to give a paſſage 
to the air which is to be introduced into the furnace, to k-ep up the com- 
buſtion. See Furnace. | . 

LXXXV. ATHANOR. Chemiſts have diſtinguiſhed by this name a 
furnace ſo conſtructed that it can always maintain an equal heat, and which 
ſhall laſt a long time without addition of freſh fuel. 

The body ot the athanor has nothing in it particular, and is conſtructed like 
ordinary furnaces. But at one of its ſides, or its middle, there is an uprigſt 
hollow tower, which. communicates with the fire-place by one or more ſloping 
openings. This tower ought to have a lid which exactly cloſes its upper 

ning. 
hs the athanor is to be uſed, as much lighted coal is put in th fire-place 
as is judged neceſſary, and the tower is filled to the top with unlighted fuel. 
The tower is then to be exactly cloſed with its lid. As faſt as the coal in the 
fire-place is conſumed, that in the tower falls down and ſupplies its place. As 
the coal contained in the tower has no free communication with the external air, 
it cannot burn till it falls into the fire-place. 

The athanor being much celebrated and uſed by ancient chemiſts, it has been 
-particularly deſcribed by many authors, and was formerly found in all labora- 
tories. At preſent this furnace is much leſs employed, and is even neglected. 
The reaſon of this is, that all the ancient chemilts were in ſearch of the art of 
making gold; and being excited by this powerful deſire, and confidence of 
ſucceſs, they ſpared no trouble nor expence to accompliſh their deſign. They 
-undertook without heſitation, operations which required great length of time 
and unremitted heat. Whereas now, theſe alluring hopes having vaniſhed, 
the cultivators of chemiſtry have no other view than to extend and perfect 
the theory of this eſſential part of natural philoſophy. This motive, although 
undoubtedly much*nobler than the former, ſeems however to be leſs powertul 
over moſt men. For now, all long and labarious operations whence chemiſtry 
might receive great advantages, are neglected, as being tireſome and diſguſtful. 
There is, in fact, a conſiderable difference betwixt the hope of explaining a phi- 
wen phenomenon, and that of obtaining an ingot of old capable of 
producing many others. Hence the inſtruments employed in long operations, 
and particularly the athanor, are now much neglected ; and alſo becauſe the fuel 
in the tower is apt to ſtick there or fall down at once in too great quantity. 
The Lamp-furnace, which is a true athanor, may be ſucceſsfully employed. in 
operations which do not require much heat. See Furnace (Lame). (4) 

LXXXVI. AURU MOSAICUM. ( 

LXXXVII. AZURE. The word azure, which at preſent ſignifies in 
general a fine blue color, was formerly appropriated to Lapis Lazuli, called 


(4) See PLATES, 
TP GZUTE- 


106 1 


azure-flone, and to the blue prepared from it. But ſince a blue has been ex. 
tracted from cobalt, cuſtom has applied to it the name of azure, although it 
differs conſiderably from the former, and is incapable of being uſed for the 
fame purpoſes, and particularly for painting in oil. The former at preſent is 
called Lapis Laxuli, or only lapis, and the blue prepared from it for painting 
in oil, is called Ultramarine. 

The name azure is generally applied to the blue glaſs made from the earth 
of cobalt and vitrifiable matters. This glaſs, which is called Smalt when in 
maſſes, is called azure only when it is reduced to a fine powder. Several kinds 
of azure are diſtinguiſhed, according to its degrees of beauty, by the names of 

Fine Azure, Powdered Azure, and e of Four Fires. In general, the greater 
the intenſity of color and the fineneſs of powder, the more beautiful and dear 
it is. Azure is employed to color ſtarch ; hence it has alſo been called Starch- 
Blue. It is uſed for painting with colors and for a blue enamel. See Copart,, 


SMALT, ZAFFRE. See alſo Larrs Lazuii, 


(1) Avxum Mosarcun, or Musivun, 
is a maſs conſiſting of beautiful gold-colored 
flakes, prepared by amalgamating tin with 
half its quantity of mercury, mixing this 
amalgam when cold with half its quantity 
of ſal ammoniac, and the ſame quantity of 
flowers of ſulphur, and by expoſing the 
whole mixture to fire in a » by 


which means a ſal ammoniac and cinnabar 
will be ſublimed, and the reſiduum is the 
aurum moſaicum, or moſaic gold, weighing 
about , more than the tin originally em- 
ployed. It is uſed as a pigment and for. 
mixing with glaſs to imitate the ſpangles of- 
lapis lazuli ; for which latter purpoſe ſhining. 
talk. is alſo employed. 1 8 | 


LXXXVIII. ALANCE (HTDROSTATIC AL). The hy- 

droſtatical balance is an inſtrument by which the ſpecific 
gravity of bodies is determined. For this purpoſe it is neceſſary to find how 
much any given weight of a body, whoſe * c gravity is required, loſes of 
its abſolute gravity when plunged into a fluid, All liquid ſubſtances are proper 
to determine ſpecific ; Jn becauſe theſe gravities are only relative: but 
water has been generally employed for this purpoſe, becauſe it is the moſt com- 
mon liquid, moſt conſtantly of a nearly uniform weight, 

When a body is to be weighed in water, it is ſuſpended to one of the arms 
of a balance, to the other arm of which is fixed an ordinary ſcale, and in this 
ſcale weights are to be put ſufficient to maintain an equilibrium with the body 
ſuſpended in air. The weight neceſſary for this purpoſe is to be obſerved and 
remembered. Then the Tame body ſtill fuſpended at the arm of the balance, 
and counterpoiſed by the weights in the ſcale, is to be immerſed in water, by 
which the . — is deſtroyed, and the balance inclines to the ſide of the 
weights. The weights are therefore to be diminiſhed till an equilibrium is 
reſtored with the body ſunk entirely in water. The difference betwixt the 
weights of the ſame body weighed in air and in water, determines its ſpecific 
gravity. | 

It 7 proper to obſerve upon this ſubject, 1. That water can determine the 
ſpecific gravity bf bodies only which are ſpecifically hcavier than itſelf. For it 
is certain, that if they were lighter than water they could not fink in it by their 
own weight, which is neceſſary for the experiment. In this caſe it is — to 
me liquid lighter than water, ſuch as echereal oils, ſpirit of wine, or ether. 

2. It is proper to remark on the ſubject of the hydroſtatical balance, that it can 
be employed conveniently for ſolid bodies only, becauſe the fluids cannot be weighed 
in water but by means of ſome veſſel which muſt be immerſed along with t 
But this veſſel having its peculiar ſpecific gravity would render a troubleſome cal- 
ulation n y. Another method is then generally uſed to determine the ſpe- 
cific gravity of liquids. 


3. If the ſolid , whoſe ſpecific ity is to be determined, be ſoluble in 
water, as, for 1 hump of 6 — 

periment, becauſe a quantity of it would be diſſolved during the time of wei 
ing z by which an error would be occaſioned ſo much — © than 2 
| | ar 


ſalt, water could not be employed for this ex- 
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of the ſoluble body diſſolved. In this caſe then it is neceſſary to uſe ſome other: 
liquid which cannot diſſolve the body, or elſe not to employ the hydroſtatical 
balance, but the ſame method by which the ſpecific gravity of liquids is diſco- 
vered.- Seer Gravity, GRaAviITY (ABSOLUTE), GRaviTY (SPECIFIC). © | 

LXXXIX. BALLS (MARTIAL). Martial Balls are a mixture 
of filings of iron and of cream of tartar formed into a ſolid conſiſtence and form 
of a ball, which is uſed to impregnate water or other liquids with iron diſſolved 
by the tartareous acid. To make theſe balls, one part of filings of iron and 
two parts of powdered cream of tartar are mixed well together, and put into an 
earthen or iron veſſel with ſome water. This mixture is to be ſtirred from time 
to time, till it becomes almoſt dry, and then it is to receive more water, and to 

be ſtirred as before. This treatment is to be continued till it acquires, when 

nearly dry, ſomewhat of the conſiſtence and tenacity of ſoftened roſin. Then 
It is to be rolled up into the form of a ball, which 1s generally kept tyed up in 
a rag, and when intended to be uſed, it is to be infuſed in water, till it gives 
ſome color to that liquid. N 

The infuſion of martial balls is tonic, vulnerary, diſcutient, and aperitive; 

and is employed both internally and externally. See Ix ox. | 

Iron being ſoluble in all acids, is attacked in this preparation by the tartareous 

acid, which reduces it to a kind of neutral ſalt not cryſtallizable. This ſalt 
would remain liquid, and would form a ſo/uble martial tartar, called Tartariſed 
TinJure of Mars. If proper proportions of filings of iron and cream of tartar 
be uſed, and treated long enough for an entire and complete combination, 
nothing would be obtained but a liquor or magma, which could not be preſerved 
in a ſolid form, but would be continually. moiſt. Therefore in the martial ball 
there is a good deal of the cream of tartar and filings of iron not combined toge- 
ther, by which its ſolidity is preſerved. ' 

Hence it follows that the infuſion of the martial ball is entirely of the ſame 
nature as the tartariſed tincture of Mars; and therefore theſe preparations may 
be fabſtituted for each other. See TIx cTURE of Mars (TarTARISED). 

XC. BALLS MERCURIAL). Mercurial balls are an amalgam : 
of mercury and tin, ſufficiently ſolid to be moulded, and to preſerve a given 
form. | / 

The method of making them. is by adding mercury to melted tin, and pour- 
ing the fluid maſs into a round and hollow mould. | 

Theſe balls are employed to purify water, in which they are boiled ; for 
which purpoſe travellers often carry ſome along with them. 

XCI. BALLOON. This name is given to gals bottles, or receivers, . 
which are generally round like hollow ſpheres, or. like foot-balls, called .in 

. French, Balons, whence they are named. 
In a laboratory there ought to be balloons of different ſizes, capable of con- 
taining from a quart of water to fifteen or twenty pints. The arge balloons are 
employed in diſtillations in great, being capable of 93 „and having 
necks wide enough to admit thoſe of large retorts. For the contrary reaſons, 
ſmall balloons are employed when a little matter is to be diſtilled. 1 

Large balloons are alſo neceſſary when the vapors Og during the diſtil- 
lation are very elaſtic and diffigult to be condenſed ; becaule ſuch vapors, would 
not- 


> 
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ndt find in ſmall veſſels ſufficient ſpace to circulate and condenſe; hence they 
would either burſt the veſſel, or if a vent was: given them to prevent that accident, 


they would be entirely diſſipated and loſt. — — of the bal · 
loons employed, ſo much air is diſengaged during the diſtillation of certain hard 
bodies, vegetable and animal, ſuch as wood, tartar, hartſhorn, &c. and the vas» 
pors of certain acids, ſuch as the ſmoking ſpirits of nitre and of ſea · ſalt, are fo 
elaſtic and expanſible, that a ſmall hole in the ſide of the balloon is neceſſary to 

ive vent to Hose vapors when neceſſary : Afterwards this hole, which ought to 
A „ is to be cloſed with a peg of wood, or ſome 
It is to be wiſhed, that im the glaſs-houſes where chemical veſſels are made, it 
was the cuſtom always to make ſuch holes in the balloons ; which might eaſily 
be done by a pointed inſtrument, while the glaſs is ſtill hot and ſoft. Inſtead of 
this practice, chemiſts are themſelves obliged to drill holes through the balloons 
with. conſiderable difficulty and hazard of breaking. This operation is performed 
in the following manner. oy 
The moſt convenient part for drilling this hole is neater the neck than the bot - 
tom of the balloon, for this purpoſe one of thoſe bubbles which are always 
found in glaſs is choſen. T | $1: 22313 obs 1 

This bubble is firſt of all cut or broke by the pointed angle of à flint, 
and afterwards the hole is to be completed by turning this pointed flint al- 
ways in the fame place. Mr, Beaums obſerves, that when an entry is once 
made by the flint, the hole may be better finiſhed. by a triangular drill with a 
ſtrong hard tempered ſteel point, becauſe the angular youu of the flint are con- 
tinually breaking, by which the operation' is prolonged. - (m) IC 

For certain operations balloons with two necks placed oppoſite to each other are 
uſed. One of theſe ought to be large enough to receive the neck of the reto 
and the other to enter the. neck of a ſe balloon, Theſe two joinings mult 
be well luted together. See LuTe. 

This apparatas is called Enfiladed: Balloons. Their uſe is to encreaſe the whole 
ſpace of the receiver, becauſe any number of theſe maybe adjuſted to each other; 
and as they communicate with each other, their capacity 1s ſo much larger as 
their number is greater. But good artiſts ſeldom uſe ſo troubleſome an apparatus. 
The only one of theſe veſſels which is generally. uſed, is a ſmall oblong balloon 
with two necks; which is to be luted to the retort and to the great balloon. Ir 
ſerves to remove-. this receiver from the body of the furnace, and to hinder it. 
from being expoſed to too great heat. This ſmall balloon with two necks is 
called an Adopter. As this adopter is larger in its middle than at either extre- 
mity, it ſerves alſo to receive ſolid bodies, and to prevent them from paſſing with 
the liquids into the great balloon. It is chiefly in diſtillations of volatile concrete 
ſalts that the adopter ſerves for this laſt purpoſe. See DisTiLLaTION and 


RECEIVER. 
/ 


(m) Such pierced balloons, receivers and obſerve, that this operation may be deft per- 
retorts are commonly made in Engliſh glaſs- formed. with a copper drill and emery, as a. 
houſes. But as chemiſts may have occaſion ſteel inſtrument occaſions vibrations apt o 


to drill. holes through glaſs veſſels, we ſhall break the glaſs, | 125 
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XCl. BALSAM. By ms are meant oily, odoriferous, and aromatic 
matters, liquid, but fo thick, - which flow ſpontaneouſly from certain 


trees, or from incifions made on purpoſe to obtain a r uty. 
Theſe balſams, which may more particu wn Papas to diſtin- 
— them from ſome compoſitions alſo called balſams, derive their liquidity and 
ll from a greater or leſs.quantity of effential oil which they contain, and 
which may be extracted by diſtillation with the heat of boiling water. Sce Oils 
(Es$8EnTIAL). © 152074 VEE 
Balſams may be even confidered as true eſſential oils, which have loſt] ſome of 
their odoriferous principle, and of their fineſt and moſt volatile part, When 
they are deprived of their remaining part of volatile oil, their refiduums exactly 
reſemble thoſe which remain after the re&ification of effential oils. Theſe reſi- 
duums are true reſins, from the analyſis of which the ſame principles are obtained 
as from natural reſins; and theſe laſt are nothing but balſams exhauſted by time, 
or by the action of the air, and of the ſun, of all their odoriferous and volatile 


Pacher are ſeveral kinds of natural balſams. They do not eſſentially differ 
from each other, but only in the ſmell and degrees of conſiſtence. The ſame 
— of balſam alſo frequently differs with reſpect to the degrees of theſe two 
qualities. 
5 The principal natural balſams are the balſam of Mecca, or the white bal/am, 
which is the moſt rare and dear of all; the Salam of Tolu and of Peru in ſbelli, 
both which Mr. Beaume conſiders as the ſame kind of balſam, with this dif- 
ference, that the firſt is liquid, and the ſecond is almoſt dry ; the balſam of 
Copabu, or of Copaiba, vulgarly Capivi ; liquid flyrax, or ftorax ; and turpentines. 
See for an example of the analyſis and properties of all theſe balſams the word 
TunrPeNTINE. | | | 
- XC. BALSAM F SULPHUR, The balſam of ſulphur is a 
ſolution of ſulphur in oil. | 3 4 
Sulphur, from the quantity of phlogiſton it contains, is inſoluble in water and 
— liquors: but it is capable of diſſolving in oils, which alſo contain much 
| on. 3 | 
* Af oils, either expreſſed or eſſential, can diſſolve ſulphur: to make this ſolu- 
tion, the oil ought to be poured on the ſulphur in a matraſs placed in a ſand-bath, 
and ſufficient heat applied to melt the ſulphur, according to Mr. Beaume's obſer · 
vation, who kept theſe two ſubſtances a vety long time together in a leſs heat, 
without perceiving any ſign of ſolution, | 
- While the oil is diſſolving the ſulphur, it acquires a reddiſh or brown color, an 
acrid and diſagreeable taſte, and a ſtrong fetid ſmell like that of the combination 
of oil with vitriolic acid. | 
As water can diſſolve only a determinate quantity of ſome ſalts, and as this 
quantity is greater when the water is warm than when cold, fo alſo oils can diſ- 
olve only a determinate quantity of ſulphur, and this quantity is greater when 
heat is applied : hence it happens, that when an oil is ſaturated with ſulphur, by 
a ſuitable heat; a part of the ſulphur thus diſſolved ſeparates from the oil, when 
the ſolution cools, and coagulates at the bottom of the veſſel in a cryſtallized 
form, in the ſame manner as ſome falts do, which having been diſſolved in boit- 
ing water, cryſtallize on the application of cold. _ 


'B A > 


The portion of ſulphur remaining diſſolved in oil is in a ſingular Rate; the ad- 
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keſion of its conſtituent parts, namely, the vitriolic acid phlogiſton, ſeems 
to be much diminiſhed . the union they contract with the prineiples of the oil. 
Its vitriolic acid unites with the watery part of this oil; and thus theſe two prin- 
ciples have no longer the neceſſary relation to each other for the formation of 
ſulphur. See SULPHUR. 5 

tt is certain at leaſt, that all theſe changes happen when the balſam of ſulphur 
rs diſtilled. This is proved by the analyſis which Homberg made of this combi- 
nation: for by diſtilling it with a very flow fire, he obtained a volatile ſulphu- 
reous acid, a vitriolic acid more or leſs ſtrong and fulphureous, ſome oil, partly 
fluid and partly thick, and a charry reſiduum, but no fulphur. This is a proof 
that the ſulphur was decompoſed in the experiment» as all the fame products are 
obtained from a combination of vitriolic acid with oil, when the oil is in too great 
quantity relatively to the acid. | 

The balſams of ſulphur are named from the 3 oils which enter into 
their compoſition. Thus if a balſam of ſulphur be made with the eſſential oil of 
turpentine, it is called terebintbinated balſam of ſulphur , if it be made with the 
eſſential oil of aniſeed, it is called the balſam of ſulphur with oil of aniſced. Theſe 
are the two moſt uſed. The balfam of ſulphur made with oil of nuts is called 
Rulland"s balſam of ſulphur. See SULPAUR, 

XCIII. BASALTES. (e) 

XCIV. BAS IS, er BASE. Any body which is diſſolved by another 
body, which it receives and fixes, and with which it forms a compound, may be 
ealled the baſis of that compound. Thus, for example, the baſes of neutral ſalts 
are the alkaline, earthy, and metallic matters which are ſaturated by the ſeveral 
acids, and form with them theſe neutral ſalts. In this ſenſe it is that theſe neu- 
tral ſalts are called- ſalts with earthy 2 with alkaline _ with me- 
tallic baſes ; alſo the appellations, t of alum, baſis of nitre, bafis of Glanber's 
falt, baſis of vitriol, &c. ſignify the . earth, which, with the vitrio'ic 
acid, forms. alum ; the vegetable alkali, which, with the nitrous acid, forms 
nitre; the mineral alkali, which, with the vitriolic acid, forms Glauber's falt; and 
the metal, which, with the vitriolic acid, forms a vitriol : becauſe theſe ſub- 


ſtances are ſuppoſed to be fixed, unactive, and only yielding to the action of the. 
acids, which fix, and to which 9 745 a body and conſiſtence. 
It is for the conveniency of chemical language, to retain theſe expreſ- 


flons : but theſe baſes muſt not be conſidered as really unactive; for in every 
combination and ſolution the ſeveral bodies which unite are equally active, their 
action being reciprocal. T hey diſſolve each other; fo that it is as proper to ſay, 
as Mr. Gelfert obſerves, that a metal or an earth diſſolves an acid, as that an' 


(n) BavALTEs is a heavy, hard ſtone, 
ehiefly black or green, conſiſting of priſmatic 
eryſtals, the number of the ſides of which is 
-uncertain, It is called by Engliſh miners 
cockle, and by 2 4. Its ſpecific 

vity is to that af water, as 3000 or up- 
1 1000. It is conſidered by Wal- 
lerius as a ſpecies of the cor neus, or horn-rock, 
Cronſtedt enumerates it among 
C7. 4A 


the earths. 


which he called Garnet cartht. Baſaltes fre- 

quently contains iron, and conſiſts either of 

— es of an indeterminate figure, . or of 2 
r 


parry, ſtriated, or fibrous texture. Black 
— called Lapis Lydins, and is uſed as- 
a touchſtone to ſhew colors of metals. 


Baſaltes has a flinty hardneſs, is unſoluble 
by acids, and is fuſible by fire, Fee Gar- 
NET, ; 


acid 


_ PP & T 


acid diſſolvos a metal. or an earth; although this latter mode of expreſſion be 
more general. It is even probable that the diſſolving power which the more 
weighty and fixed bodies have is really much ſtronger than that of bodies les 
weighty and fixed. This is certainly ſo if the tendency to unite be only an effect 
of the general attraction or gravitation of all particles of matter to each other. See 
CoMzINAT1ON and SOLUTION. | N | 
XCV. BATH. Chemiſts call ſeveral matters which they employ to 
tranſmit heat, Baths. The matters moſt frequently uſed for this purpoſe are 
water and ſand. | py 
When water is employed jt is called Balneum Marie, or water-bath. The wa- 
ter-bath is much uſgd, and is convenient for many operations. | 
As water, when expoſed to fire in any veſſel from which it can evaporate, does 
.only receive a determinate degree of heat, which always remains the ſame, when 
once it has arrived to the boiling heat, it follows, that by the water-bath a de- 
gree of heat always equal may with certainty be tranſmitted. Further, this de- 
gree of heat being incapable of burning, or of communicating an empyreumatir 
quality to matters ſuſceptible of it, the water-bath has alſo the advantage of nar 
expoſing ſubſtances to this inconvenience. I he water-bath may likewiſe be eni- 
ployed ſucceſsfully for all degrees of teat inferior to that of boiling water. See 
Al EMI, for the ſtructure of the water-bath. 
When veſſels in which diſtillations and digeſtions are made, are placed in ſand, 
then a /and-bath is formed. I his intermediate ſubſtance is alſo very convenient 
to moderate the too great activity of the naked fire, and to tranſmit au 
degree of heat from the weakeſt to a red heat. As this bath is attended wi 
le trouble, and requires leſs apparatus than the water-bath, it is much uſed 
in laboratories. For the ſand-bath nothing is requiſite but an earthen or iron 
veſſel filled with fine ſand. This veſſel is fitted in to a furnace, and is capable of 
containing the cucurbits, retorts, matraſſes, or other veſſels containing the mat- 
ter to be operated upon. ; | | 
The only baths naw generally uſed in chemiſtry are thoſe mentioned, the water 
and ſand-baths, becauſe they are the moſt convenient, and are ſufficient for all 
the operations which do not require a naked fire. 

: | Ancient chemiſts, who had all a tinfture, more or leſs, of alchemy, and who 
for that reaſon were much more careful and laborious in their operations, uſed 
many different baths, in order to apply preciſely the required degree of heat. 
They uſed the vapor of water, aſhes, dung, the ſubſtance remaining after the 
ſqueezing of grapes, and whatever they imagined moſt proper for their purpoſes: 
hence the names of wapor;hath, aſh-bath, dung-hath, bath of a horſe's belly, &c. 
But, as we have ſaid, an intelligent and experienced artiſt may very well perform 
all the chemical operations, which do not require a naked fire, by means of the 
water and ſand-baths. - See DISTILLATION and DIGESTION. | 

The word bath is alſo uſed in another ſenſe to ſignify the fuſian of metallic 
matters in certain operations: thus, for example, in refining or cupelling, the 
metals are ſaid to be in bath, when they are melted. When gold bs puridied 
antimony, this ſemimetal melted is called by ſome- chemiſts the bath of gold. 
Alchemiſts, who confider gold as the king of metals, call antimony, the bath of 
the king only, Balneum ſolius regis; becauſe, in fact, gold only can reſiſt the action 

of antimony. See Puk ir icATTON of GoLD by ANTIMONY, ST xv) 
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XCVI. B DEL LI U M. (o) 
XCVII. BEE-GL UE. (p) | 
XCVIII. BE E Beer is a ſpirituous liquor made from any farinaceous 


rain, but generally from barley. It is, properly ſpeaking, the wine of barley. 
The meals —— of theſe ator <a, Five — by Pau quantity of — 
and remaining at reſt in a degree of heat requiſite for the ſpirituous fermentation, 
naturally undergo this fermentation, and are changed into a vinous liquor. But 
as all theſe matters render the water mucilaginous, fermentation proceeds ſlowly. 
and imperfectly in theſe liquors. On the other ſide, if the quantity of farinaceous 
matter be ſo dimintſhed that its extract or decoction may have a convenient de- 
gree of fluidity, this liquor will be impregnated with fo ſmall a quantity of fer- 
mentable matter, that the beer or wine of the grain will be too weak, and have 
too little taſte, 45 
Theſe inconveniences are remedied by preliminary operations which the grain is 
made to undergo. , | 
Theſe preparations conſiſt in ſteeping it in cold water that it may ſoak and fwell 
to a certain degree, and in laying it in a heap with a ſuitable degree of heat, by 
means of which, and of the imbibed moiſture, a- germination begins, which is to. 
be ſtopped Iy + me drying, as — pr the bud ſhews — Joo accelerate this 
drying, and render it more compleat, the grain is ſlightly roaſted, by making it 
pil own an inclined canal ſufficiently 1 TOY 7 
This germination, and this ſlight roaſting, changes conſiderably the nature of 
the hn aye fermentable matter of the grain. The germination attenuates 
much, and in ſome meaſure totally deſtroys the viſcolity of the mucilage; and it 
does this, when not carried too far, without depriving the grain of any of its dit-: 
poſition to ferment. On the contrary, it changes the grain into a ſaccharine ſub- 
ſtance, as may be ved by ing grains beginning to germinate, The 
ſlight roafting contributes alſo to attenuate the mucilaginous fermentable matter 
of the grain, When the grain is thus prepared, it is fit to be ground, and to 
impregnate water with much of its fubſtance without forming a glue, or viſcous 
maſs. The grain thus is called malt. This malt is then to be nd; 
and all its ſubſtance, which is fermentable and ſoluble in water, is to be extri- 
cated by means of hot water. This extract or infuſion is ſufficiently evaporated 
by boiling in caldrons; and ſome plant of an bitternels, ſuch as hops, 
is at that time added, to heighten the taſte of the beer, and to render it capable 
of being longer preſerved. Laſtly, this liquor is put into caſks, and allowed to 
ferment; nature performs the reſt of the work, and is only to be aſſiſted by the 
other moſt favorable circumſtances for the ſpirituous fermentation. See FERMEx - 


TATION (SPIRITUOUS). 


XCIX. BEN. (9) 


(e) Bort is a gum reſin, from an 
ounce of which may be extracted by water 
ſix drams and two ſcruples, or by ſpirit two 
drams. Neuman. 

(% Bens-GLus is a ſoft, unctuous, glu- 
tinous matter employed by bees to cement 
the combs to the hives, and to cloſe up the 
cells. Newman, , 


becoming rancid, at leaſt for 


(q) Ban-Nuts yield, by expreſſion, 
much oil, which, from its property of not 
years, is uſed 
as a menſtruum for the extraction of the 
odoriferous part of flowers of jaſmin, vio- 


lets, roſes, byacinths, lillies of the valley, 
tubetoſcs, — july flowers, — 


eſſential 


& which, like theſe, yield little or no 
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C. BENJAMIN. Benjamin, or Benzoin, is a reſin of an a 


able aro- 


matic ſmell, from which an eſſential ſalt, or volatile, concrete, cryſtallized acid, 
called flowers of Benjamin, is obtained by ſublimation. See FLowers of BEx- 
Jamin. As to its other principles, it is ſimilar to other reſins. See Res1N. 


CI. BERYL. (7) 


CH. BEZOAR MINERAT. Bezoar mineral is the earth of 
the regulus of antimony deprived of all its phlogiſton by the action of the nitrous 


acid and by calcination. . 


The ordinary proceſs to make this preparation conſiſts in. diflolving butter of 


antimony in a ſufficient quantity 


of nitrous acid, or till the phenomena of ſo- 


lution ceaſe. If more nitrous acid be added than is neceſſary for the ſolution, no 
inconvenience follows, as we ſhall preſently ſee. | 
When the ſolution of butter of antimony is made, it is to be evaporated to. 


dryneſs in a glaſs or ſtone-ware veſſel: more nitrous acid is then to 


poured 


upon it ; rather too much than too little; becauſe an exceſs of this does no harm: 
this ſolution is to be evaporated, as at firſt; and the ſame operation is to be re- 
_ a third time; after which the matter being drycd, is to be calcined for. 
an hour, till, according to Lemery, a very ſlight acidity only remains. 
This operation, which was invented for the preparation of a remedy, furniſhes. 


phenomena 


of the nitrous and marine acids. 


worthy of attention, and fit to illuſtrate the eſſential properties 
The following remarks then are to.be made on 


this ſubject: Aqua-regia being the moſt active menſtruum of regulus of anti- 
mony; and ſpirit of nitre, in which the butter of antimony is diſſolved, forming, 
an aqua-regia with the marine acid contained in. this butter; a new ſolution is 


made of the. 


acid only, but with the nitrous and marine acids jointly, that is, with aqua-regia.. 
is ſolution. is not hurried too much, it is clear and limpid; and this is 


When 


reguline part, which after this. is no longer united with the marine. 


the beſt method of having the greateſt poſſible quantity of regulus of antimony 


perfectly diſſolved by aqua-regia. 


As upon this occaſion, the nitrous. acid finds the in 
of antimony ſeparated from each other by the in 
aggregation of. the regulus of antimon 


marine acid, and conſequently the 
broken, this nitrous acid ſeizes upon 
more facili 


and almoſt inſtantaneouſly: 
acid be gradually added, and at long intervals, the ſolution is made fo im 


of the us. 
ition a „ 


arts of the regulus with ſo much 
hence it. happens that unleſs the nitrous. 
petuouſly, 


ti ut all the matter is apt to riſe inſtantly over the containing veſſel with efferveſcence, 
which happens in moſt ſolutions, and which proceeds from diſengaged air. The 


eſſential oil by diſtillation, but impart their 
fragrance to expreſſed oils, The method of 
impregnating oil of ben with the odor of 
flowers is this: Same fine carded cotton is 
dipt in the oil, and put in the bottom of a 
peut veſſel, On this is ſpread a thick 
ayer of freſh flowers, above which more 
cotton dipt in oil is placed; and thus alter-- 
nately flowers and cotton are diſpoſed, till 
the veſſel (which may be made of tin, with a 
cover to be ſcrewed on to it, or of lain) 
is. full, By digeſtion. during 24 — in a 


water- bath, the oil will receive the odor of. 
the flowers. | 

(r) BeryL, or AQua-MARINA, is a po- 
lygonous pellucid gem, the tenth from a 

lamond in hardneſs, of a ſea-green color, 
and fuſible by fire. This may be imi- 
tated by adding, at ſeveral different times, to 
twenty pounds of cryſtal-glaſs, made with- 
out magneſia, and well purified from glaſs- 
gall, fix ounces of calcined braſs or cop- 
per, and a quarter of an ounce of prepared 


zaftre, ; 
quantity 
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. of air in this ſolution is very Dr. Hales has aſcertained that 
thi 


rty- ſix cubic inches of air are diſengaged from the ſolution of half a cubic inch 
of butter of antimony in as much nitrous acid: but this muſt vary according to 
the manner of making the ſolution. Is it even certain that it is air which is thus 
diſengaged, and not ſome other ſubſtance reduced to elaſtic vapor? 

However it be, the new combination of regulus of antimony with the acids of 
zqua-regia is very different from the butter of antimony. The preſence of the 
nitrous acid produces an entire change. This metallic ſubſtance is no longer 
united with a-fingle acid, incapable of depriving it of its — and which, 
by its intimate union, communicates to the ſemimetal its yolatility. The nitrous 
acid cannot unite with the regulus of antimony without depriving it of a large 

rtion of its inflammable principle. The regulus thus half calcined can no 
onger have the ſame adheſion to the marine acid; therefore if this new combina- 
tion be expoſed to the action of fire, the marine acid, which now ſcarcely adheres 
to this altered metallic matter, far from raiſing it, as when it was combined with 
no other acid, does with great facility evaporate; and the nitrous acid, which ad- 
heres ſtill leſs than the marine acid to this metallic earth, quits it ſtill more eaſily, 
and continues to deprive it more and more-of its — principle. 

The ſame effects ought to take place {tl more upon the new additions and 
evaporations of the nitrous acid; therefore, after all theſe operations, nothing re- 
mains but an earthy white matter, abſolutely fixed, unfuſible, and inſoluble in 
acids, which has no longer any emetic or purgative qualities, nor any taſte, if ſut- 
ficiently calcmed. It is, in ſhort, a true calx of antimony, entirely ſimilar to 
*. diaphoretic antimony, except that to this latter preparation a ſmall portion of the 

earth of the alkaline baſis of nitre adheres, which is not to be found in bezoar 
mineral : hence we ought to conclude, that nitrous acid produces the ſame 
effects upon the s of antimony by the humid, as it does by the dry way. 

When -bezear mineral is — for the purpoſes of medicine, it is proper not 
to calcine it too much; otherwiſe it would ly have no virtue. hen it 
is moderately calcined, as Lemery prefcribes, it may have the ſudorific virtue 
aſcribed to it, from the ſmall quantity of acid and perhaps of — — adhering 
to it. It is this ſudorific virtue, truly or falſely aſcribed, which has occaſioned 
the no of bezoar mineral, becauſe the animal bezoar is conſidered alſo as a 
n C. | | 

It is evident from what has been ſaid concerning the nature of the bezoar mi- 
neral, and what during its preparation, that the marine 'acid contained in 
the butter of antimony is entirely loſt, and not effential to the operation, ſince 
the nitrous acid alone is capable of depriving the regulus of antimony of all its 
— — and of reducing it to a white calx entirely ſimilar to bezoar mineral. 

ſtead then of employing butter of antimony, which requires a preliminary and 
expenſive preparation, the nitrous acid may be directly poured upon the 
regulus, and its action aſſiſted by heat. This acid readily the ſemimetal, 
without diſſolving it; becauſe it deprives it of its phlogiſton while it attacks it, 
and quickly reduces it to a white calx. | 
| When s acid is carried off, and more acid poured on, and this repeated 
feveral times, till the matter is at laſt calcined, a white calx of antimony is ob- 
rained entirely ſimilar to bezoar mineral. | * 
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CIII. BILE. () | 

CIV. BISMU T H. Biſmuth, called alſo in- glaſs, and by ſome naturaliſts 
marcaſita officinarum, is a ſemimetal ſomewhat ſimilar to the regulus of antimony. 
It appears to be compoſed of cubes formed by the application of plates upon each 
other. Its color is leſs white than that of the regulus of antunony, and has a 
reddiſh tinge, particularly when it has been — the air. 3 

It = the heavieſt of the ſemimetals, and loſes in water about a ninth part of its 
weight. : | | 

It is alſo very fuſible, and melts a long time before it is red-hot. 

Biſmuth is ſemi-volatile, like the other ſemimetals. When expoſed to the fire, 
flowers riſe from it; it is calcined ; and converted into a litharge and glaſs nearly 
as lead is. It may even be employed, like that metal, to the purification of gold 
and ſilver by cupellation. erm cf 

It eaſily combines with ſulphur, and is thereby reduced into a ſtriated mineral 
like animony. 

It amalgamates with mercury, and, according to Mr. Wallerius, it has the 
ſingular property of fo attenuating tin, ſilver, and eſpecially lead, when any of 
theſe metals are added to this amalgam, that a part of them paſſes along with the 
mercury through chamois leather. This ſufficiently proves that this method of 
puriſying mercury is inſufficient. (Walleriuss Miner alogy). 6 2 

Mr. Cramer, on the contrary, ſays that only lead, and not the other metals, 
can be ſo diſpoſed by biſmuth as to — along with the mercury. He adds, that 
the lead mult be previouſly united by fuſion with the biſmuth; and that if the 
amalgam be digeſted during ſome days, the biſmuth is ſeparated, and the lead is 
left attenuated with the mercury. | 6:16] . i 

This ſemimetal is not equally ſoluble in the ſeveral acids. | 

The vitriolic acid does not, properly ſpeaking, diſſolve biſmuth. If a part and 
a half of biſmuth be mixed with one part of concentrated vitriolic acid, the whole 
diſtilled to dryneſs, and the reſiduum waſhed with water, the liquor drawn off is 
of a red yellow color, but from which nothing can! be precipitated by alkalis : 
hence it may be ſuſpected that the vitnolic acid attacks only the inflammable part 
of biſmuth, and does not diſſolve its metallic earth. I 21 . 

The nitrous acid diſſolves biſmuth very well. a 9 | 

The marine acid attacks and diſſolves biſmuth a little, but lowly and difficultly. 
Alkalis form a precipitate with marine acid in which biſmuth has been digeſted a 
certain time. | B. 

This ſemimetal does not very ſenſibly detonate with nitre. It is, nevertheleſs, 
calcined, by: this ſalt, as all the imperfect metals and ſemimetals are. 

Two parts of nitrous acid diſſolve with heat and efferveſcence one part of biſ- 
muth. The ſolution is. clear, limpid, and roſe- colored. It coagulates into ſmall 
cryſtals as ſoon as it cools, | : e 


(„) Bits of ANIMALS is an oily, viſcid, oil, and a reſiduum containing a conſider- 
ſaponaceous fluid, diffuſible in water, and able quantity of fixed alkali. Acids alſo 
when thus diluted, more putteſcent than decompoſe, it, are thereby neutralized, and 
other an'mal fluids. Inſpiſſated bile may, precipitate from it a reſinous matter, not 
by heat, be firſt melted, and then decom- ſoluble in water, but partly ſoJuble in ſpirit 
poſed, yielding by diſtillation an urinous of wine. An 1 | 

fpirit, a volatile falt, much empyreumatic _ 


This 
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This ſolution ought'to be made gradually, to avoid too great commotion and 


efferveſcence, 
Water alone being added to this ſolution, precipitates the biſmuth. The pre- 


cipitate is of a very beautiful white, and is commonly called mag iſtery of biſmuth, 
and by ſome artiſts Spaniſh white, being the ſame which is uſed as a paint for 
the ſkin. ; 

To have this white very beautiful, an aqua-fortis muſt not be employed, 
which is adulterated by a mixture of vitriolic acid; for this latter acid gives it a 


greyiſh caſt. 
If the nitrous acid has diſſolved but little biſmuth, much more water is neceſ- 


ſary to effect a precipitation. | 
This magiſtery ought to oe well waſhed, to deprive it as much as poſſible 
of the adhering acid, and preſerved in a well cloſed bottle; becauſe this ſemimetal, 
when thus divided, has, like ſilver and lead, the property of eaſily combining with 
phlogiſton in vapor, and of becoming black by that addition: hence the ſkin of 
women painted with this white may be rendered quite black by the phlogiſtic va- 
rs which riſe from putrefying matters, neceſſary- houſes, ſulphur, liver of 
ſulphur, bruiſed garlic, &c. at tet 

Alkalis alſo added to the ſolution of biſmuth occaſion a white precipitate of 
this ſemimetal, but not ſo beautiful as when water only is uſed z becauſe the 
pureſt alkalis contain ſome phlogiſton, which gives more or leſs color to the pre- 

cipitate. | 
| — authors recommend a ſolution of ſea- ſalt in water for the making of this 
precipitate, But Mr. Pott, in his Diſſertation on Biſmuth, has ſhewn that the 
marine acid does not precipitate this ſemimetal, and ſeparate it from the nitrous 
acid, as it does ſilver, lead, and mercury. 

Thus, although biſmuth reſembles lead in many of its properties, as the 
younger Mr. Geoffroy has ſhewn in the Memoirs of the Academy, fo that ſome 
chemiſts have called it the lead of the ſemimetals, it appears, that, beſides want 
of ductility, it differs eſſentially from that metal in other reſpects. 

Lemeri ſays, that if the ſolution of biſmuth be uſed to write with as an ink, 
that the writing does not 1 but that it becomes very black, when moiſt- 
ened with the deliquiated liquor of the ſcoria of regulus of antimony. I his 
ſolution is therefore a ſympathetic ink. The reaſon of this phenomenon is founded 
on what we have obſerved concerning the property which biſmuth has, when 
much divided, of eaſily imbibing a — quantity of phlogiſton, and 
by that means of acquiring a black color. | 

The ſcoria of regulus of antimony is almoſt entirely liver of ſulphur. The 
alkali of this liver-precipitates the biſmuth from the ſolution employed to write 
with;; and the ſulphur or phlogiſton, diſengaged from the liver, blackens the 
biſmuth, which therefore becomes viſible. F . 

It is evident after this explanation, that it is needleſs to have recourſe to the 


ſolution cf ſcoria of regulus of antimony in this experiment; for it only acts 
as a liver of ſulphur; and the portion of regulus of antimony contained in this 
ſcoria contributes nothing to the ſucceſs : the liver of ſulphur alone may therefore 
be as well employed. 3 | 
Biſmuth readily unites with all metallic matters, excepting, according to Mr. 
Gellert, zinc and arſenic; and all the allays are rendezed more fuſible by. biſ- 
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muth. This chemiſt places the affinities of metallic matters with biſmuth in the 
tollowing order: iron, copper, tin, lead, ſilver, and gold. (2) 

CV. BIS TRE. (2) 

CVI. BITTE RN. (W , 

CVII. BITUME N. Bitumens are oily matters, of a ſtrong ſmell, and 
of different conſiſtences, which are found in many places within the earth. 

There is only one liquid bitumen known: it is called petroleum, becauic it 
is-an oil which actually flows from clefts in certain rocks, and it is gathered in 
wells dug in certain grounds and mountains. See PETROLEUM. 

Solid — are Amber, called allo Narubé, or yellow amber , Jet; Aſphal- 
tum, or bitumen of Fudea ; and foſſil or pit- coal. 

All theſe bitumens, when diſtilled, furniſh phlegm, an acid liquor frequently 
ſulphureous, a thin oil like petroleum, a volatile acid and concrete ſalt, (of which 
amber gives the largeſt quantity) a black and thick oil, and laſtly, a charry reſi- 
duum, more or leſs carthy and copious, according to the nature of the particular 
bitumen analyſed. Foſſil coal furniſhes the largeſt quantity of this reſiduum. 
From this analyſis it appears, that bitumens are compoſed, like all other 
vegetable and animal concrete oily matters, of an oil and an acid. They differ in 
general from reſins by their greater ſolidity ; by their ſmell, which is. ſtronger, 
and not like the aromatic ſmell of refins ; by their inſolubility in ſpirit of wine; 
by the volatile ſulphureous acid ; and finally, by the concrete acid obtained in 


their analyſis. 


The origin of bitumens is an intereſting queſtion, concerning which naturaliſts 
are not agreed; ſome imagining that they eſſentially belong to the mineral king- 
dom, and others that they proceed originally from vegetable ſubſtances, W. 


(t) 1. Biſmuth, like iron, is ſaid to ocrupy, 
when fuſed, a 1 than when ſolid. 2. It 
is fuſible with a of 460“ of Fahrenheit's 
thermometer. 3. It greatly encreaſes ibe "va 
—— of ſome ether metals. Thus, an alla 
conſiſting of equal parts of tin and biſmut 
is fuſible with a heat of 280 of Fahrenheit's 
ſcale. 4. Equal parts of god and biſmuth 
form a brittle regulus col red like biſmuth. 
Equal parts of b:/muth.and fiber form a maſs 
not ſo brittle as the former. A ſmall portion 
of biſmuth encreaſes the brightneſs, hard- 
neſs, and ſonorouſneſs of tin. The color of 
copper is rendered leſs red, but not white, b 
biſmuth. Equal parts of biſmuth and lead 
Horm a dark grey compound. Biſmuth ma 
be united with rron by a ſtrong heat. It 


does not unite with zinc or with regulus of 


cobalt, or only in a ſmall proportion. 5. The 
uſes of biſmuth are, for making pewter with 
tin; for ring ſome metals ; for printers 
types (Homberg adviſes one part of biſmuth 
and one of tin to be added to twelve parts of 
the common compolition, which is one part 
of. copper, one part of regulus of antimony, 


and five parts of lead); for foils for mirrors, 
the common 4 for ate bet one — 
of tin, one part of lead, two parts of biſ- 
muth, and ten parts of mercury; for anato- 
nical injection, equal parts of lead, tin, and 
biſmuth, to which ſome add alittle mercy 
forming a mixture ſufficiently fuſible ;. for 
imitating filvering an wood, for which purpoſe 
it N applied with whites of e 
and burniſhed ; for purifying gold and ver by 
cupellaticn, for which 1 . 
as it more effectually deſtroys imperfect 
metals, promotes the vitrification of earths 
and calxes, and combines with ſulphur, 
forming a very ſuſible maſs; and laſtly, for 
rendering ſome metal: fitter for being cafl into 
moulds, as a ſmall portion of it encreaſes their 
fuſtbility. | | 
(u) BisTRE is a brown pi t, conſiſt- 
ing of the finer parts of wood-foot ſeparated 
by water from the groſſer. 


i 
(w) BiTTERN is the bitter falige liquor 


which remains after the cryſtallization of 
ſea-ſalt in ſea-water, or the water af. ſalt 
ſprings. See WATER (SEA), 


mu 
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muſt allow this latter opinion to be the moſt probable: for, firſt, no body the 
origin of which is certainly mineral, contains the ſmalleſt portion of oil. Even 
ſulphur, which of all minerals approaches moſt to the nature of bitumens, and 
which all the ancient chemiſts have conſidered as ſuch, does not contain, as Stahl 
has demonſtrated, the ſmalleſt ny of oil. 

2dly, It is probable that rhe qualities by which bitumens differ from reſins 
and other oily matters, vegetable and animal, are either the natural effects of 
time upon theſe oily matters converted into bitumens, or of an alteration — 
duced upon them by mineral acids; or rather they are the effect of both t 
cauſes united. i 

Thirdly, by combining mineral acids with vegetable oils, compounds may be 
formed much reſembling natural bitumens, and to which perhaps nothing but z 
ſufficiently long digeſtion is wanting to render them true bitumens. 

Fourthly, we cannot doubt that the vegetable and animal matters continually 
deſtroyed on the ſurface of the earth, the juices of which are capable of pene- 
trating further, muſt introduce into the earth much oily matter, which, in time, 
may become bitumen. 

Beſides, natural hiſtory proves, that many entire vegetables and animals have: 
been buried in large quantities, and even at conſiderable depths, by the various. 
accidents and revolutions which have happened upon the earth; for under ground: 
immenſe beds of turf are daily found, and large banks of half-decompoſed, bitu- 
minous, and petrified foſſil wood, which can be nothing elſe but conſiderable 
portions of the ſurface of the earth, thus buried by accidents too ancient to be 
remembered. Alt theſe matters are ſufficient to furniſh the earth with a large 
quantity of truly oily ſubſtance, which probably can be formed only in the arga- 
niſed bodies of vegetables and animals. 

Junker deſcribes, after Neuman, the Pruſſian amber mines, which are the 
richeſt known. Firſt, at the ſurface of the earth is found a ſtratum of ſand. 
Immediately under this ſand is a bed of clay filled with ſmall flints of about an 
inch diameter each: under this clay lies a ſtratum of black earth or turf, filled 
with foſſil wood, half-decompoſed and bituminous : this ſtratum is extended 
upon a bank of minerals containing little metal, excepting iron, which are con- 
{quently pyrites: laſtly, under this bed the amber is found ſcattered about in- 
pieces, or ſometimes accumulated in heaps. 

If we add to all this, that in amber are frequently included inſects and frag- 
ments of plants, we ſhall find a further probability that bicumens are of — 
original. | 

t is true that amber, petroleum, and other bitumens are found in grounds. 
where no ze ä exiſt 2 but it is eaſy to 8 that theſe mat- 
ters may have royed, and their appearance c by ume, 
larly — different natures of ſoils contribute much to the in Dera rc 
truction of vegetable and animal ſubſtances. 

Thoſe bitumens which are ſufficiently compact to be cut and poliſhed, ſuch as 
amber and jet, are formed into toys and ornaments, as necklaces, heads for 
canes, buttons, and mourning ear-ringy. | | 
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Bitumens are alſo uſed for the preparation of _ folid and beautuul oil 


See AMBER and VAR- 
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varniſnes. For this purpoſe amber is chiefly u 
ISH. () | 
CvIII. BLACKNE SS. 65) | 
(x) Notwithſtanding the reference made A tincture may be extracted from amber 
in the text to amber and uarniſh, both theſe by rectified ſpirit of wine, or by ſweet ſpirit 
artieles are omitted by the author: we ſhall of vitriol. 
therefore make ſome addition concerning From 16 oz. of coarſe amber Neuman ob- 
amber varniſhes. tained, Ly diſtillation, eleven ounces fix drams 
A fine black varniſh may exlily be made by of oil, tour drams and a half of ſalt, {ſee 
diſſo ving amber previouſly melted in a cru- SALT of AMBER) one ounce and a half of 
eible till it is rendered black, in boiling lin- water, and nearly one ounce of caput mor- 
ſeed oil. But the ſolution of amber without tuum. ' 
decompoſition, by which its color is altered, (y) BLacxNness. Dr. Lewis, in his Phi- 
in linſeed or other expreſſed oils, is more /oſophical Commerce of Arts, has written copi- 
difficult, and has been unſucceſsfully at- ouſly — the ſubſtances capable of 
tempted by Neuman and other chemiſts, communicating blackneſs. What we ſhall 
Hoffman ſays, that he reduced amber and oil ſay on this _ ſhall be chiefly extracted 
of olives to a gelatinous maſs by placing the from that work. 
glaſs - veſſel containing them in Papin's Di- The native black coloring materials are, 1. 
geſtor, one third part of which was full of Black chalk, or black marking floney which 
water. The experiments of Dr. Stockars ſeems to be a ſlaty bituminous ſubſtance, un- 
are more deciſive, - He ſays, that, by conti- ſoluble by acids, and capable of. being ren - 
nuing a ſimmering heat during twelve hours, dered friable and red by fire. It ſtains freely. 
and hy confining the vapors as much as When powdered, it does not loſe its bl 
ſtone-ware veſſels would bear, powdered neſs, and may then be formed with oil into a 
amber was perfectly diſſolved in expreſſed paſte, or with water into a ſlimy maſs; 
oils, in turpentine, and in balſam of copaiba. which properties render it uſefut to painters. 
He prevented the veſlels from burſting, by 2. Pitcoal mixed with oil produces a brown- 
making ſmall notches in the corks with iſh black. 3. Black ſand found in Virginia, 
Which he ſtopped them, The ſolutions of ſtrewed upon writing while yet wet, dries 
amber in oils of rape-ſeed and of almonds and gives luſtre to the ink. This ſubſtance 
had a fine yellow color; in oil of linſeed a might be uſed in oil painting to give a 
golden color; in oil of POPPY a yellowiſh ſparkling black, What this ſubſtance is Dr. 
red; in oil of olives a beautiful red; in oil Lewis has not mentioned. I have eſſayed a. 
of nuts a deeper red; in oil of bays a pur- black ſparkling powder uſually ſold for ftrew-" 
pliſh red. Solutions of amber in turpentine ing upon writing, and found it to conſiſt of. 
and balſam of copaiba had a deep red color, minute particles of the lead-ore called galena. 
and when cooled, formed hard brittle red 4. Black-lead, the color of which is rather a 
maſſes. All theſe ſolutions were eaſily miſ= deep ſhining blue than a black, is ſinooth. 
cible with ſpirit of turpentine, Thoſe made and unctuous, and hence is ufed, as ſoap. and 
with oils of linſeed, bays, poppies, and nuts, oil are, to prevent the ſriction of machines. 
with balſam of copaiba, and with turpentine, -It is unſoluble by acids, and unfuſible by 
being diluted: with four times. their quantity fire : in cloſe veſſels it is unalterable by fire; 
of {pirit of turpentine, ſormed hard; tenaci- but by.a long calcination in an open fire it 
ous, gloſly varniſhes, which dried ſufficiently is moſtly volatiliſed, emitting, according. 
quick. See Dr. Stockars's Specimen Jnau- to. Lawion, ( Difſertatio de Nibilo). inflam- 
zurale de Succino, Leyden, 1760606. 1 mable blue fowers, and the reſiduum is a 
Amber may be rendered tleat ah&pelſiicid "yellow calx, which yu reduced by Mr. 
by two methods. 1, By cementing lumps lt, (eo Swediſh Aer, i 754) ſeemed to be 


of it with ſand, during 40 hours, in an iron a mixture of iron and tin, Black lead may 
pot. 2. By digeſting them during 20 hours be readily mixed with melted ſulphur, and 
in boiling rape - ieed oil. bol this compolition pencils are formed much 

| inferior 
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CIX. BLACK-JACK. (2). 
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CX. BLOOD. Blood is well known to be a red liquor in moſt animals, 


ſerior to thoſe made of ſlips of entire black 
lead fitted into pieces of cedar wood. $5. 
Black vegetable juices, The excellent black 
varniſh of China and Japan is a native juice 
exſuding from inciſions made in certain trees, 
one of which is ſaid to be that, the fruit of 
which is brought to Europe, called anacar- 
dium. Anacardium contains a black juice 
which gives to linnen and cotton a reddiſh 
brown ſtain, which, by expoſure to air, be- 
comes black, and is incapable of being diſ- 
charged by waſhing or boiling with ſoap or 
alkaline leys. The oriental varniſh is ſaid 
by others to be produced from the tree called 
toxicodendron. 6. Cuttle-fiſh contains, in a 
diſtinct veſſel, a fluid as black as ink, and 
which is ſaid to be fit for the ſame purpoſes, 

The black coloring materials produced by fire 
are, 1. Charcoal, which, entire or powdered, 
is uſed as a pigment. For this purpoſe ar- 
tiſts uſe the ſmaller branches of trees, chiefly 
of the ſofter woods, as willows and vines, 
freed from the bark and pith. The coal of 
horns and other animal ſubſtances is gloſſier 
and deeper colored than vegetable coals, 
That of ivory is ſuperior to the reſt. 2. Soots 
are ſofter than coals, and more eaſily miſcible 
with oil or water. A part of wood foot is 
ſoluble in water, From an infuſion in wood 
ſoot in water is prepared the brown pigment 
called Li/ire, uſed for painting in water- 
colors. The fineſt of the foot blacks is lamp- 
black, uſually prepared by burning in an oven 
the dregs and pieces of pine-bark left in the 
proceſs for making common roſin. Soots 
prepared by burning ſmall pieces of wood or 
of mineral bitumens very ſlowly under a 
copper Ke, were found by Dr. Lewis to be 
not different ſrom thoſe prepared from oils 
and reſins; and, like theſe, contained no- 
thing ſoluble in common water, as the ſoot 
wo" a in common chimneys does. See 

door. 

The black-coloring materials produced by mix- 
ture are, 1. A ſolution of green vitriol in 
water, added to an infuſion of galls or ſome 
vegetable aſtringent, is the baſis of black 
inks, and black dyes for the uſes of callico 
printers, tanners of leather, hatters, dyers, 
&c. The color given by this mixture ad- 
heres permanently to ſilk and wool, but 
may be diſcharged from linnen and cotton 


by waſhing, 11 the water employed for diſ- 
R 


ſolving the vitriol, or infuſing the galls, have 
been diſtilled, or if it be common fpring 
water, or freſh rain water, the color pro- 
duced will be bluiſh; and if the water has 

any putrid or alkaline quality, the color pro- 

duced will have a purple or reddiſh tinge. 

The blackneſs given by galls is much im- 

proved by addition of logwood. All vege- 

table aſtringents do not produce blackneſs 
by mixture with ſolution of green vitriol, 
Thus the Peruvian bark is ſaid to give a 

reeniſh color. Sce INK, 2. A ſolurion of 
Now in nitrous acid gives black ſtains to 
ſolid white animal 3 to agates, 
and ſome other ſtones, afterwards expoſed to 
the ſun and air. Bones and hair at firit 
receive no ſtain, but ſooner or later, as they 
happen to be more or leſs expoſed to the ſun 
and air, they become of a reddiſh or purpliſh 
color, which gradually changes to a brown, 
and afterwards to a black. Mr, Schultze 
(Ad. Natur. Curioſ. val I.) ſays, that white 
chalk moiſtened with ſolution of filver, b 
expoſure to the ſun, acquires a purpli 
black color on its ſurface, which color may 
be interrupted by threads ſhading parts of the 
chalk. If the chalk, thus moiſtened with 
ſolution of ſilver, be dried in the ſhade or 
by fire, no color will be produced. No 

color was given by this method to white 
clay, talk, or plaſter of Paris. The action 
of ſolar light alſo gives a dark color to the 
white precipitate of biſmuth, and to ſweet 
mercury. 3. A black ſtain is given to paper 
or other white ſubſtances by /»lutions of lead 
in acids, when theſe ſubſtances are afterwards 

expoſed to phlogiſtic or ſulphureous vapors, 

See Inx (SYMPATHETIC). Calxes of lead 
melted wit 2 form a black or blackiſh 

maſs uſeful for taking caſts from medals, as it 

is leſs brittle than ſulphur alone. Mr. Le. 
Blon found that a b color may be pro- 

duced by mixing blue, red, and yellow pig- 

ments; and Mr. Cartel directs that fifteen 
parts of blue ſhould be mixed with five parts 

of red, and three of yellow, and that each of 
theſe colors ſhould be very deep. Dr. Lewis 

tried ſuch mixtures, but produced only a 

browniſh or greyiſh black. 

(z) Bracx-Jack, or BLEND, is a mine- 

ral, called alſo falſe galena, dee GALENA 

(FaLsE), 2 
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circulating in their veſſels Curing life, and the common ſource whence all the ne- 
ceſſary and ſuperfluous animal hquids are derived. (a) a” 

Blood newly drawn from a ſound animal givcs no ſign of an acid or alka- 
line quality. It has a ſweetiſh and ſomewhat ſaline taſte, When leit to itſelf, it 
coagulates, and quickly paſſes to a fermentation at firit a little acid, and after- 
wards entirely putrid, in the fame manner as all other perfectly ani:naliſed ſub- 
ſtances. 

This liquor contains nothing volatile by the heat of bolling water, but a pure 
phlegm. Thus when blood is diſtilled in a water-bath, it is only dried, not 
entirely decompoſed. By this drying it loſes ; of its weight. The reſiduum 
being diſtilled in a naked fire, yields volatile alkali, and animal oil, at firſt thin, 
and afterwards thick: in the retort a charry reſiduum remains, which can diffi- 
cultly be reduced to aſhes, from the lixiviation of which a little common falr 
may be obtained. | Tha 

From this analyſis, which is almoſt all that chemiſts have done to diſcover the 
nature of the blood, it appears that this liquor contains the ſame principles as all 
other perfectly animaliſed matters. But a more accurate examination might pro- 
bably be made of it by ſeparating at firſt from each other ſeveral different tub-- 
ſtances, of which the blood is only a collection or mixture, and then by analyſing 
each of theſe ſubſtances, as has been done with milk. 

In fact, the blood being opake, or not very tranſparent, appears to be, as 
milk is, nothing elſe than a mixture of ſeveral heterogeneous matters confounded 
together, without being diſſolved by each other. It is known, that, when the 
blood is no longer circulated in the veſſels of the animal, but left at reſt in a 
veſſel, it coagulates and ſeparates ſpontaneouſly into a red maſs, and a white 
liquor, or ſerum, in which the maſs floats; and that by waſhing, the red 
part of tais maſs may be carried off, and the remaining matter is white and gela- 
tinous, There are then three diſtin& matters in the blood which ſeem to correſ- 
pond with thoſe contained in milk; that is, the ſerum of the blood correſponds 
with the whey of milk; the white gelatinous matter, with the cheeſy part; and 
laſtly, the red globules with the butyraceous ſubſtance, 

It is ſo much more probable that · the red part of the blood is oleaginous, as 
anatomiſts, who have examined the blood by microſcopes, have obſerved that this 
red part 1s 38 of globules * in a white liquor, and as all oily mat - 
ters, when well mixed, but not diſſolved in a watery fluid, have this globular 
appearance. () 

This being eſtabliſhed, if the blood were to be examined more exactly than it 
has hitherto been, it would probably be neceſſary to begin by ſeparating from 
each other the three above-mentioned ſubſtances, each of which ought afrerwards 
to be ſubjected to experiments and analyſes, as has been done with milk. It is 
probable that this method of analyfing blood would throw new light upon its 


(a) The color of blood, like that of many 
other ſubſtances, is affected by expoſure to 
air. by which it acquires a ſcerlet tinge, 
Arterial blood has this ſcarlet color, which 
it has acquired by piſſing through the lungs 
in reſpiratioa, Ihe blood flowing through 


the veins has a deeper and leſs vivid red co- 
lor. It acquires the ſcarlet color by ex- 
poſure to air, and arterial blood loſes its 
vivid red color by excluſion from air. 

(b) The red particles of blood are ſaid to 
have an annular form. 


nature 


"oe 


nature and principles, which are yet very imperfectly underſtood, as we*! as thoſe 
ot other animal matters, 

The purely gelatinous parts of the blood are probably not different from any 
other animal jelly: but it is to be preſumed that ſome peculiar ſalts might be ob- 
tained from the ſerous parts, as have been from milk and from urine ; and that 
the red globular part would be ſound to be oleaginous. The acid, or volatile 
alkaline principles which would be obtained from the red part of the blood 
would determine whether or not it is a truly animal oil, or fat. If it be true, as 
Mr. Homberg and Mr. Macquer affirm, that ſome acid may be obtained by 
analyſing the biood, it would probably be found to belong to this red ſubſtance. 

Laſtly, it is evident that whatever knowledge could be acou:red on this ſub- 
ject by well conducted experiments, muſt extend and encreaſe an intereſting 
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branch of our knowledge, namely, that concerning animal economy. (c) 


CXI. BLUE. (4) 


(c) Dr. Fordyce, in his very excellent 
Elements of the Practice of Phyſic, fays, that 
the white gelatinous matter of the blood, or 
' coagulable lymph, continues fluid while circu- 
lating with any degree of heat betwixt 30 
and 120Y of Fahrenheit's thermometer; but 
that it is coagulated very ſoon after it is 
taken out of the body in any heat, in motion, 
or in reſt ; and that its coagulation may be 
prevented by ſaturating the blood with ſea- 
ſalt, or perhaps with ſome other neutral 
ſalts. The co:gulum is rendered ſoluble in 
boiling water, by putrefaction, by con- 
centrated acids, cauſtic alkalis, calcareous 
.earths, and by ſome metallic ſalts. He ob- 
ſerves alſo, that the coagulable lymph is 
more fluid, and is not fo eaſily coagulable 
when the arteries of the perſon from whom 


the blood is drawn act more ſtrongly than 


they uſually do; in whichcaſe, the red par- 
-ticles and this lymph can ſeparate more ex. 
actly from each other according to their den- 
ſicies, the former falling to the bottom, and 
the greateſt part of the latter forming upon 
the upper ſurface a very viſcid tough maſs 
called the bf. By putrefaQion the coagu- 
lable lymph and ferum are converted into a 
mucilaginous matter, not coagulable by any 
of the methods recited above, which muci- 
laginous matter may be converted by further 
putrefaction into ſaline ſubitances and calca- 
reous earth. The red part of the blood is 
readily ſoluble in water, but not in ſerum, 
nor in a ſaturated ſolution of neutral ſalts. 
By the firſt ſtage of putrefaction this red part 
.of blood is broken down into ſmaller par- 
ticles, its color is rendered darker, and aftcr- 
wards it is converted to a mucilage ſoluble 
in ſerum. 
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(d) Buuz CoLorixng MATERIALS. No 
tlue materials for dying conſiſt of animal or 
mineral ſubſtances, — the blue 
glaſs called nat, prepared from the ore of 
regulus of cobalt; the preparation of iron 
called — blue ; and the preparation ot 
lapis lazuli called ultramarine or azure, ſee 
SMALT, AZURE, and BLUE (PRUssfAx). 
The blue color of flowers is ſo periſhable as to 
be of little uſe in dying. It is extracted from 
many by infuſion in water, but not in ſpirit. 
It is changed by acids to a red not more du- 
rable han the original blue; by marine acid 
to the moſt florid red; and it is changed bv 
alkalis and by lime-water to a green, which 
afterwards becomes a yellow, The green 
by lime-water is the more permanent and 
beautiful, and has been formed into lakes for 
painting. The two principal vegetable ſub- 
ſtances uſed fordying of a blue he are indige 
and rad. Theſe ar: feculæ or ſediments de- 
. by fermentation from infuſions of the 
caves of the plants aniz, ard woad, or gla/ſum. 
Hellot thinks, that a ſimilar blue dye migut 
be obtained from moſt other vegetables, 14 
that the green of vegetables is cauſed by a 
mixture of blue and — coloring particles, 
of which the blue is the moit durable, and 
leaſt affected by fermentations. The colors 
given by both indigo and woad are at firſt 
green, but are ſoon changed, by expoſure ts 
air, to blue. A blue tincture may be made 
from nephritic wood, which has not been ap- 
plied to any uſe, Tne Muatial oils of cams 
mile, milfoil, pimpinella nigra, are, blue, a1 
by keeping become green and yellow, Ses 
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CXII. BLUE (PRUSS IAN). Pruſſian blue is a precipitate of iron 
with a ſuperabundant quantity of phlogiſton, from which it receives a very 
beautiful color. 

This blue, which is ſucceſ fully uſed in painting, was diſcovered, like moſt 
other things, by accident, and about the beginning of this century. 

A chemiſt of Berlin having ſucceſſively thrown upon the ground ſeveral 
liquors from his laboratory, was much ſurpriſed to ſee it ſuddenly ſtained with a 
moſt beautiful color. He then recollected what liquors he had thus thrown upon 
each other, and having made a ſimilar mixture in a veffel, he faw' the ſame blue 
color appear. As he perceived that this diſcovery might be profitable to him, 
he did not publiſh the proceſs, but prepared this blue for the uſe of painters, who 
found that it might be ſubſtituted for ultramarine, a very dear color, and from 
that time made much uſe of it. | | | 

An account of this blue, called Pruſſian or Berlin blue, from the place where 
it was made, was publiſhed in the Berlin Memoirs for 1710, but no delcription 
was given of the proceſs for making it. 

Several chemiſts undoubtedly attempted to diſcover it : accordingly it was 
diſcovered, and in the year 1724 Dr. Woodward 1 it in the Philoſo- 
phical Tranſactions. The proceſs ſucceeds very well, and is as follows: 

Alkaliſe together four ounces of nitre and as much tartar. See ALK ALI 
(ExTEMPORANEOUS). Mix this alkali well with four ounces of dried bullock's 
blood, and put the whole in a crucible covered with a lid in which there is a 
ſmall hole: calcine with a moderate fire till the blood be reduced to a perfect 
coal; that is, til! it emits no more ſmoke or flame capable of blackening any 
white bodies that are expoſed to it: increaſe the fire towards the end, ſo that 
the whole matter contained in the crucible ſhall be moderately, but ſenſibly red. 

Throw into two pints of water the matter contained in the crucible, while yet 
red, and give it half an hour's boiling; decant this firſt water, and pour more 
water upon the black and charry coal till it becomes almoſt infipid : mix together 
all theſe waters, and reduce them by boiling to about two pints. | 

* Alfo diſſolve two ounces of martial vitriol, and eight ounces of alum in two 
pints of boiling water: mix this ſolution when hot, with the D lixivium, 
alſo hot. A great efferveſcence will then be made. The liquors will be ren- 
dered turbid, and will become of a green color more or leſs blue, and a precipi- 
tate will be formed of the fame color. Filtrate, in order to ſeparate this preci- 
pitate, upon which pour ſpirit of ſalt, and mix them well together, by which 
means the precipitate will me of a fine blue color. It is neceſſary to add 
rather too much ſpirit of ſalt than too little, and till it no longer encreaſes the 
beauty of the precipitate. I he next day waſh this blue till the water comes off 
from it inſipid, and then gently dry it. Such is the proceſs by which Pruſſian 
blue is made. Chemiſts, afier having diſcovered it, endeavored to find the theory 


of it, and to explain the appearances in the ſeveral operations of the proceſs. - 
There have been ſeyeral opinions concerning the nature of Pruſſian blue. | 
Mr. John Brown of the Royal Society of London thinks, that this blue is the 
bituminous or phlogiſtic part of iron, diſengaged by the lixivium of bullock's 
blood. and applied to the earth of alum, This opinion has been adopted by Dr. 
Geoffroy in the Memoirs given by him on this ſubject, which are found in the 


collection of the Academy of Sciences for the year 1725. 
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The Abbe Menon, a correſpondent of the Academy df Sciences, in Memoirs 
printed amongſt the collection of the Savans Ejirangers, publiſhed by the aca- 
demy, advances and endeavors to prove that Pruſſian blue is nothing but iron 
entirely freed from all ſaline matter by the phlogiſton of the alkaline Lxivium, 
and precipitated with its natural color, which, he pretends, is blue. He thinks 
that the uſe of the alum is to diminiſh the intenſity of the color by the white- 
neſs of its earth. 6 | 

Laſtly, Mr. Macquer, having examined this matter in all its extent, has pub- 
liſhed a memoir amongſt thoſe of the Academy of Sciences for the year 1752, 
in which he concludes, after having related many experiments, that Pruſſian 
blue is nothing but iron impregnated with a ſuperabundant quantity of phlo- 
giſton, which it receives from the phlogiſticated alkaline precipitant. The expe- 
riments and diſcoveries made by this chemiſt are as follow. 

Mr. Macquer firſt obſerves that very pure alkaline ſalts ſeparate iron, as they 
do all metallic ſubſtances, from acids; and that iron fo precipitated has a color 
more or leſs yellow, and is ſoluble by acids. | 

If, on the contrary, this precipitation of iron be made by an alkali previouſly 
calcined with an inflammable matter, then a precipitate is formed, more or leis 
green or blue, as the alkali was more or leſs phlogiſticated. 

If an acid be poured upon this green precipitate, experiments ſhew that this 
acid diſſolves one part of it, and does not act upon the other. I his proves that 
the green precipitate is not homogeneous, but a mixture of two precipitates, 
one of which is ſoluble, and the other is infoluble by an acid. 

As the precipitate which reſiſts the action of acids is very blue, when ſepa- 
rated from that which the acid has diſſolved, and as the green color of the mixed 
precipitate is a mixture of yellow and blue; the author concludes that the part 
diſſolved by the acid is yellow, and conſequently that this portion of green pre- 
cipitate is entirely ſimilar to the iron which pure alkalis ſeparate from acids. 

As to the, blue precipitate, as it not only reſiſts the action of acids but alſo 
of magnets, it might not be known to be iron, if a ſlight calcination did not 
at once deprive it of its blue color, and render it entirely ſimilar to other iron. 

Theſe facts prove that Pruſſian blue is nothing but iron united with ſome 
matter which gives it a blue color, and the property of reſiſting the action of 
acids and of magnets. | 

Mr. Macquer has further diſcovered that fire is not the only means by which 
the Pruſſian blue may be deprived of all the properties, by which it differs 
from ordinary iron. | 

A very pure alkali produces alſo the ſame effect. He has alſo diſcovered, that 
the alkali which has thus deprived the Pruſſian blue of all the properties which 
2 it from ordinary iron, becomes by that operation entirely ſimilar to 
the phlogiſticated alkali uſed for the preparation of Pruflian blue. 

Theſe facts ſeem to demonſtrate that Pruſſian blue is nothing elſe than iron, 
which becomes blue by impregnating it with with a matter which the alkali is 
capable of giving to it or of 4 1 from it, according to circumſtances; 
that is to ſay, that when the alkali is impregnated with this matter, and is applied 
to iron diſſolved in an acid, it then combines with this acid, and precipitates 
the iron, to which it transfers at the ſame time the matter which changes the 
iron into Pruſſian blue, But if on the contrary Pruſſian blue be applied to — 4 

X ; . . li, | 
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alkali, then this alkali entirely diſſolves the coloring matter of the Pruſſian 

— and takes it from the iron, which is thus reduced to its ordinary con- 

lion. 

By a more particular examination of this alkali, impregnated with the coloring 

matter of Pruſſian blue, either by calcination with an inflammable matter, or by 

taking the color from Pruſſian blue itſelf, Mr. Macquer found that its alkaline 

properties were ſo much more weakened, as it was impregnated with a larger 
rtion of this coloring matter. This induced him to preſume, that by giving 

it a ſufficient quantity of Pruſſian blue to diicolor, it might be entirely ſaturated 

with this coloring matter: and the event entirely anſwered his cxp-ation. 

By applying much Pruſſian blue to an alkali, this latter was ſo ſaturated that 
it no longer diſcolored the blue when boiled together, and upon trial, was found 
to poſſeis no longer any alkaline qualities. | 

A ſolution of iron by any acid poured into this alkali, ſaturated with the co- 
loring matter of the Pruſſian blue, forms immediately a precipitate, not green, 
compoſed of yellow and blue, the former of which muſt be ſeparated by an 
acid from the latter to obtain this of a pure blue color, as in the ordinary pro- 
ceſs for the preparation of Pruſſian blue, but a ſingle homogeneous precipitate, 
and a perfect Pruſſian blue. This effect ought neceſſarily to happen, becauſc 
the ſaturated alkali contains no part purely alkaline which can occaſion a pre- 
cipitate of ſoluble iron, as pure alkalis do. | 

But an effertial phenomenon, and not obſerved by any former chemiſt, is, that 
it is not merely by the action of the acid, which diſſolves the iron, that the 
coloring matter is applied to the iron, and thus the Pruſſian blue formed; but 
that the affinity of this matter to iron contributes alſo to produce this effect. 
The author has demonſtrated this truth by the following deciſive experi- 
ment. | 
If any pure acid be poured upon an alkaii ctly ſaturated with the colori 
matter S Pruſian ble, this leid —— aan he with this alkali, TAY 
any-ways neutralized, and conſequently is incapable of ſeparating the colorin 
matter of Pruſſian blue. It only procures this ſeparation when it is united with 
iron, the affinity of which to the coloring matter, being joined to the affinicy 
ef the acid to the alkali, form a ſum * affinities capable of occaſioning the 
ſeparation of which we treat. N | 

In this operation, therefore, there is a very diſtinct example of the effect of 
double or united affinities. See ArFinity. This example is cven ſo much 
more compleat, as it is amongſt the moſt general that chemiſtry furniſhes, For 
according to Mr. Macquer's obſervations, iron is not the only metallic ſubſtance, 
the affinity of which being united with that of the acid, procures the ſeparation 
of the coloring matter of the Pruſſian blue from the alkali ; but any metallic 
ſubſtance diflblved in any cid ſeparates the phlogiſtic matter from all alkalis, 
fixed or volatile. This 1s aſcertained by Mr. Macquer's experiments, a detail 
of which may be ſeen in his memoir. 

Another no leſs important phenomenon, which none of the chemiſts who have 
- endeavored to explain the theory of Pruſſian blue had obſerved, is, that earths 
have not the ſame affinity as metallic ſubſtances with the phlogiſtic matter of 
Pruſſian blue. Hence if an alkali ſaturated with this coloring matter be poured 
into a folution of alum, no decompoſition is effected, nor is any precipitate 


formed, 
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formed. The alum condnues alum, 2nd the faturated a!k£li remains unchanged. 
After this experiment Mr, Macquer reaionabiy concludes, that the «um 
added in the opcratica of Pruſſian blue does not diz{&ly contribute to the 
productiou of this blue, The purpcfe to which it ſerves is as follows. 

This chemiſt proved by many experiment, that all;ali ſalt can never be entire ly 
ſaturated with tlie coloring matter of Pruſſian blue by calcination, This being 
eſtabliſhed, it is certain that alkalis, calcined with inflammable ſubſtances to ma. e 
the proper lixivium for Pruſũan blue, {till remain alkaline. Hence it happens 
that when they are mixed with a ſolution of green vitriol, they form by their 
purely alkaline part a yellow precipitate, ſo much more copious as this purely 
alkaline part is itlelf more copious. Duc nothing is more capable of ſpoiling, 
the color of the portion of iron precipitated in Profiian blue than a mixture t 
this yellow or olive-colored precipitate ; therefore a large quantity of acid 
muſt be employed, that this yellow precipitate may be entuel7 diſſolved, if we 
mezn to have a very fine blue. | 

Part of theſe inconveniencies i; avoided by mixing a ſolution of alum with a 
ſolution of green vitriol. By this means, the purely aikaline part of the lixi- 
vium is moflly employed to precipitate a greater or lets quantity of the earth of 
alum, and conſequently the quantity of yellow ferrugineous precipitate is much 
diminiſhed. But the earth of alum being of a fine ſhining white does not in 
the leaſt alter the my of the blue color, but enlivens it, and leſſens its inten- 
ſity; which is frequently no inconvenience, becauſe the Pruſſian blue, when it is 
not of the fineſt color, is always too dark and black. 

It follows from what has been ſaid, that when Pruſſian blue is to be made 
with a lixivium not ſaturated, it is a matter of indifference whether the green 
precipitate is to be again diſſolved, or the alkaline part of the lixivium fatu- 
rated with alum or with an acid, before the precipitate is formed. The only 
difference which can proceed from theſe modes of management is, that in 
the former caſe all the part of the precipitate which is not Pruſſian blue is re- 
diſſolved by an acid; whereas in the latter caſe, this mixed precipitation is pre- 
vented, and nothing is thrown down but true Pruſſian blue. | 

It is proper to obſerve, concerning the theory of Pruſſian blue, that moſt 
alkalis obtained from the aſhes of vegetables, being combined by their com- 
buſtion with a portion of inflammable matter, are capable of furniſhing a quan- 
ey of Pruſſian blue proportionable to the quantity retained by them of this 
inflammable matter, even without the neceſſity of mixing them with a ſolution 
of iron, becaufe they always contain a little of this metal diffolved, ſome of 
which may be found in almoſt all vegetables; therefore it is ſufficient for this 
arg to ſaturate them with an acid. Theſe materials which form Pruſſian 

lue-in alkaline ſalts occaſion their impurity, and require much trouble to be 

perfectly ſeparated. "a 
Some chemiſts had even perceived the production of this blue in the ſatura- 
tion of alkaline ſalts, before the diſcovery of the Pruſſian blue: and Henkel 
particularly, who had obſerved it in 'the ſaturation of ſal ſoda, or foſſil alkali, 
recommended to chemiſts an enquiry concerning the nature of this blue. Thus 
chemiſts had already acquired ſome ſort of knowledge on this ſubje&, and 
therefore the Pruſſian blue could not have long remained unknown, even if acci- 
dent 
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dent had not preſented it in ſo ſtriking a manner to the chemiſt of Berlin, 
who was the firſt who prepared it in ſufficient quantity for the uſes of 
painters. | | 

CXIII. BO LE. Boles, or bolar earths, are days which adhere to the 
tongue, when applied dry, and which are. colored, yellow and red, by a ferru- 
gineous earth. See CLAv. 1 

CXIV. BOLOGNIAN STONE. Se Srtoxt. 

CXV. BONES. (e) 5 

CXVI. BORA X. Borax is a ſaline matter, with all the properties of a 
neutral ſalt. | | 

It is ſoluble in water, and cryſtallizable nearly as alum is ; with this differ- 
ence only, that it requires a little more water for its ſolution, and retains ſome- 


what leſs in its cryſtallization, f 
When expoſed to fire, it at firſt und the liquefaction occaſioned by the 
cined, as alum is, but is not ſo much 


water of its cryſtallization, and is then 
ſwelled and rarefied during the operation. 
If the fire be increaſed to a melting heat, the borax is pretty eaſily fuſed, and 
is converted into A vitreous matter, or ſaline glaſs : and when it is mixed with 
earths of any kind, it acts as a flux, and converts them into more or leſs tranſ- 
parent glaſſes according to their natures. See VIiTRIFICATION. * 
Glaſs of borax is very friable, eaſily tarniſhes in the air, and becomes mealy, 
nearly as the alkaline baſis of ſea- ſalt does. It is entirely ſoluble in water; and 
when the ſolution of it is evaporated, borax is again formed in cryſtals, as it was 
before its fuſion. | 
Borax then ſuffers no decompoſition by fire, even in open veſſels, and certainly, 
therefore, not in cloſe ones. | 
Bur it may be decompoſed by the vitriolic, nitrous, and marine acids, which 
unite with the ſaline alkaline matter which is its baſis, and form with it exactl 
the ſame neutral ſalts as thoſe which reſult from the union of theſe acids with 
the marine alkali ; that is to ſay, the vitriolic acid forms Glauber's falt ; the 
nitrous acid forms cubic nitre ; and the marine acid forms ſea- ſalt. ; 
When acids combine thus with the alkaline baſis of borax, they ſeparate from 
it a faline ſubſtance of a ſingular nature, and little underſtood, called Sedative 
Salt. See SALT (SEDATIVE.) | 
We are far from Knowing as much concerning borax as is deſirable. We are 
even ignorant of its origin, which might ſupply the want of a perfect analyſis, 
and give light to the nature of this ſaline ſubſtance. | 
As borax is not found in Europe, it is brought from the Eaſt-Indies in a ſtate 
which only requires a ſlight purification, which is given to it by the Dutch and 


Dr. Lewis obſerves, that bones expoſed to 2 


() Boxes are totally ſoluble in concen- 
raiſed are rendered white, 


trated acids of vitriol, nitre, and ſea- ſalt, 
and may be ſoftened by theſe or acetous acids 
diluted. From two ounces of ox-bone 
 Weuman obtained by diſtillation two drams 
of empyreumatic phlegm, one dram of vo- 
Jatile utinous ſpirit, two ſcruples of volatile al- 
ali, two ſcruples of fetid oil, and one ounce, 
three drams, and two ſcruples of reſiduum. 


heat gradual] 
opake, and friable ; and when expoſed ſud- 
denly to a violent heat, are rendered hard, 
ſemi-tranſparent, and ſonorous. Bones and 
horns may be ſtained by the common dyin 
infuſions and decoctions of vegetable em, 
animal ſubſtances, and by metallic ſolu- 
tions, ; 
Venetians 
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Venetians who are the chief merchants of it. But it is not yet known whether 
this matter be a natural or an artificial ſubſtance, nor whence, nor how it is ob- 
tained, | 

Our ignorance concerning borax is certainly owing to the intereſt, which they, 
who make a lucrative commerce of it, have to keep every thing concerning 
its origin ſecret, ; | 

However that be, netwithſtanding the reſources which chemiſts poſſeſs of 
diſcovering what is hid from them by their experiments, it appears that they 
were long in a ſtate of indifference concerning borax. Satisfied with employing 
it in their operations, in which it is very uſeful as a flux, they long uſed*it 
without attempting to ſubject it to proper proofs for the diſcovery of its nature; 

In the writings of Becher and Stahl we ſcarcely find any thing concerning 
borax. The examination by chemical means of this ſubſtance, which ought to 
excite the curioſity of chemiſts, has been begun only in theſe latter times; and 
it is to the praile of the French, that almoſt all the knowledge we have con- 
cerning 1t we owe to them alone. | 4 

Homberg was amongſt the firſt who undertook a ſet of experiments on bo- 
rax, by which the ſedative ſalt was diſcovered, which was a new ſubſtance, and 
entirely unknown before him. Homberg obtained the ſedative ſalt from borax, 
by diſtilling it with vitriol ; and imagining that he diſcovered a ſedative or qui- 
eting power in it, he called it the. Narcotic Salt of Vitriol, or Sedative Salt. 
This chemiſt did not well underſtand the theory of his experiment ; but that is 
not ſurpriſing in matters ſo new. 

The younger Lemeri, who after * made many experiments on borax, 
diſcovered that ſedative ſalt may be. obtained from it not only by the vitriolic 
acid, but alſo by the nitrous and marine acids. This diſcovery was the more 
important, as it naturally led to further : but he ſeems' to have been prevented 
by other purſuits from continuing this ſubject as it caught to be. 

Homberg and Lemeri obtained ſedative ſalt only by diſtillation or fublimation, 
which, particularly in this caſe, was a long and embarraſſing operation. NI. 
Geoffroy has improved upon their diſcoveries, by ſhewing method of ob- 
taining the ſame ſalt from borax by acids with evaporation and cryſtalliza'ion 
only, in greater quantity and with leſs trouble We are alſo obliged to him 
for having firſt demonſtrated that borax contains the baſis of ſea-ſalt. This 
truth he - firmly eſtabliſhed, by obtaining a true Glauber's ſalt by mixing 
vitriolic acid with a ſolution of borax. | | | 

Laſtly, Mr. Baron, Member of the Academy of Sciences, and of the Faculty 
of Medicine at Paris, proved by many experiments that ſedative falt of borax may 
be obtained by means of vegetable acids, which had not been done before him: 

He has alſo proved, that ſedative ſalt is not a combination of an alkaline matter 
with the acid employed to obtain it, but that it exiſts ready formed in botax, 
of which it is a principle or conſtituent part; that the acids employed to ex- 
tract it do only diſengage it from the alkali with which it is united; that this 
alkali is entirely fimilar to that of ſea-falt ; that ſedative ſalt may be re- united 


Vith its alkali, and again form borax ; which is a compleat proof that borax 
Nothing 


is nothing elſe thay a compound of * ſalt, and marine al kali. 
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Nothing more then remains to have, on the nature of borax, all the Know- 


ledge we can deſire, chan to diſcover what this ſedative ſalt is. The experiment 
by which Mr. Baron found that this ſalt is capable of decompoſing nitre and 


marine ſalt, by ſeparating the acids of theſe ſa 
principles of the ſedative ſalt. But to prove 


that vitriolic acid is one of the 


by help of fire, ſeems to ſhew 


this deciſively, the ſedative ſalt itſelf muſt be decompoſed. This is the ſubject 


of Mr, Bourdelin's late admirable experiments. Althoug 


zh this able chemiſt 


has not been able to accompliſh his purpoſe by all the methods which the moſt 
profound chemiſtry can ſuggeſt, his experiments are nevertheleſs uſeful, as they 
y prevent others from employing their time and labor in making them, and 
alſo becauſe they make us better acquainted with the properties of the ſedative 


_ falt. See SaiT (Separtive). (f) 
CXVII. BRAINS. (g 
CXVIII. BRANDY. (6) 


J Borax, when crude, as it is brought 
from the Eaſt-Indies, is called Tincal, In 
this ſtare, it conſiſts of ſmall, yellow, gluti- 
nous cryſtals, It is ſaid to be refined by 
lime water. Rehned borax conſiſts of large, 
© - white, eight-fided cryſtals, each of which is 
compoſed of ſmall, ſoft, bitteriſh ſcales, It 
is difficultly foluble in water, to which it 
gives a glutinous quality, and hence is uſed 

y dyers to give a gloſs to ſilks, It is alſo 
ſoluble in ſpirit of wine, to the flame of 
which it gives a green color. By repeated]! 
moiſtening it, while it is conſiderably hented, 
it may be entirely ſublimed. Borax renders 
all earths and ſtones fuſible by fire, and 
hence is uſed for the eſſaying of ores. It 
'alſo facilitates the fuſion of metals; and is 
particularly uſefu} when ſmall particles of 
metal mixed with dirt and aſhes are to be 
melted as it promotes the fuſion 
of the metal, and the vitrification of the other 
matters, by which the particles of metal may 
diſengage themſelves, and collect into one 
maſs. It is further uſeful in the fuſion of 
metals, as it defends their ſurfaces from the 
combined action of air and fire, by which 
imperfect metals are calcined. Crucibles in 
which gold and filver are melted ought to 
be previouſly glazed on their inner ſurfaces 
with borax, that when the metals are poured 
out, no particles may adhere to the ſides of 
be crucibles. Gold is rendered pale by fu- 


jon with borax, which effect is prevented by 
adding a little nitre or ſal-ainmoniac, or is 
— 


thaſe ſalts. Dc, Lewis 


ied by remelting the gold with either of 


alſo renders braſs and Pxince's-metal pale, 
and at the ſame time acquires a deep red co- 
lor. This color it probably receives from 
ſome part of the copper contained in theſe 
compound metals, as it acquires the ſame 
red color by fuſion with copper. Borax is 
not, as ſome ſuppoſe, a ſubitance capable of 
reducing or reviving calcined metals, but is 
uſed with the intentions above deſcribed, A 
principal uſe of borax is to facilitate the 
ſoldering of metals, which it does hy acce- 
lerating the fuſion of the ſurfaces of the me- 
tals to be joined, and by clearing them from, 
any calx or other matter by which they might 
be prevented from being perfectly applied to 
each other, Borax is allo uſed for the prepa- 
ration of ſome fine glaſſes, and imitations of 
22 ſtones; becauſe the glaſſes prepared 
y fuſing it with earths are very bard, com- 
pact, bright, and very tranſparent ; but by 
long expoſure to air they Joſe much of their 
luſtre, become cloudy, and when the quan- 
tity * * has been large, even opake. 

(C) Brains, From 16 oz. of ox's brains, 
Neuman obtained by diſtillation ſix ounces, 
two drams, and two ſcruples of a colorleſs 
phlegm ; four ounces and four ſcruples of a 
volatile, empyreumatic ſpirit ; which beio 
rectified, pr uced two ſcruples of a volatile, 
concrete ſalt, aud one ounce of caput mortu - 
um, from which, by elixation, were procured. 
25 grains of fixed ſalt. 

(») PRANp is an ardent ſpirit diſtilled 
from wine, For its properties, ſes SP1RIT. It 
may be imitated by adding to very pure malt 
ſpirits ſome duleiſied ſpirit of nitre. 

CXIX. 
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' CXIX; BRASS (4). Braſs, called alſo Latten, i à mixture of very 


copper, with a fourth part of very pure zinc, by which the color 
copper is rendered of a fine golden yellow. This is undoubtedly 


the: 
the moſt 


uſeful and neceſſary of all the mixtures of _ and other merats, chiefly on 


account of the copper's preſerving ſo much 


with that proportion of zinc. 


(i) Brass. As the manufacture of brafs 
is important in commerce, a detail of the 
proge.oy which it is made may be accept- 
able. The calamine is previouſly to be pre- 
pared by cleanſing it from adhering earth, 
itone, or other matters; by roaſting or cal- 
cining it; and by grinding it into a fine pow- 
der. The calcination, by which moiſture 
and ſmall portions of ſulphur and other vo- 
latile matters are diflipated, may be performed 
either in a reverberatory furnace, in which 
the calamine is kept till it be thoroughly red 
hot ; and that this heat may be more equally 
given to it all at the ſame time, it ought to be 
frequently ſtirred ; or by ſetting fire to a co- 
nical pile, compoſed of horizontal layers of 
calamine, and of charcoal placed alternately 
one upon the other, and of a lower ſtratum 
conſiſting of large pieces of wood; in which 
lower ſtratum are four horizontal channels, 
through which the air maintaining the- fire 
paſſes to the center, and thence ariſes through 
a chimney or perpendicular empty ſpace, left 
for that purpoſe, along the axis of the coni- 
cal pile. It the calcining heat be too intenſe 
or too long continued, part of the contained 
Zinc may be diſſipated ; and if it be not ſuf- 
ficiently intenſe, or long enough continued, 
the volatile matters will not be entirely ex- 

lied, and the texture of the ſtone will not 

{uthciently broken to prepare it for the 
ſubſequent grinding. The length of time 
and degree of heat requiſite for the calcina- 
tion of calamine, are different according to 
the qualities of that mineral. The calamine 
thus cleanſed, calcined, and ground, is to 
be mixed with about a third or fourth part 
of powder of charcoal, or of pit-coal, as is 
done in ſome parts of England, The mal- 
leability of the braſs is diminiſhed by the uſe of 
pit-coal, which is therefore employed only for 
the preparation of coarſer kinds of braſs. 
To this compoſition of calamine and coal 
ſome manufacturers add common ſalt, 


which the proceſs of making braſs is ſaid to 
ad- 
S 2 


be haſtened. InGoſlar, where the cadmia 


its du ility, when combined 


heringto the inner ſides of furnaces is employ- 
ed, inſtead of native calamine, a ſmall quan- 
tity'of alum is added, by which they pretend 
the color of the braſs is heightened, With 
this compoſition, and with thin plates or 
grains of copper, the crucibles are to be 
nearly filled. The proportion of calamine- - 
to the copper varies according to the rich- 
neſs of the former, but is generally as three 
to two. The copper mult be diſperſed through, 
the compoſition of calamiae and coal, and 
the whole muſt be cgyered with more coal 
till the crucibles are full. The crucibles thus 


filled are to be placed in a furnace funk in 


the ground, the form of which furnace is 
that of the fruſtum of a hollow cone. At 
the bottom of the furnace, or greater baſis 
of the fruſtum, is azcircular grate, or icon 
plate. This plate is covered with a coat of 
clay and horſe- dung to defend it from the ac- 
tion of the fire, and pierced with holes, 
through which the air maintaining the fire 
paſſes. The crucibles ſtand upon the circu- 
lar plate, forming a circular row with one 
in the middle. The fuel is placed betwixt 
the crucibles, and is thrown into the furnace 
at the upper paxt of it, or the leſſer baſis of 
the fruſtum. To this upper part or mouth 
of the futnace is fitted a cover made of 
bricks or clay, kept t r by bars of icon, 
and pierced. with holes. This cover ferves 
as a regiſter, When the heat is to be en- 
creaſed, the cover is to be partly or entirely 
taken off, and a free draught is permitted ta 
the external air, which paſles along a vault 
under ground to 'the aſh-hole, through the 
holes in the circular grate or plate, betwixt 
the crucibles, and through the upper mouth 
zlong with the ſmoke and flame into an 
area where the workmen ftand, which is 
covered with a large dome or chimney 
through which the ſmoke and air aſcend. 
When the heat is to be diminiſhed, the 
mouth of the furnace is to be cloſed with 
the lid, through the holes in which the air, 
ſmoke, and flame paſs, The crucibles are 

to 
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Although zinc be only a ſemi- metal, and conſequently not ductile, and 
although metallic mixtures be generally leſs ductile than the pure metals ot 
which they are compoſed, zinc ſeems to be an exception to this rule in its 
combination with copper ; for it has the A of uniting with that metal 
in a large p tion, as of a third, or a fourth, without ſenſibly diminiſhin 
the ductility of the copper. But as this property is quite peculiar to zinc, it 
is evident that it is neceſſary, in order to make good braſs, that the copper and 
zinc be, each of them, in their greateft purity, | 

If ſuch zinc as is procured in the ſmelting of ores be melted with copper, 
as in ſome mixtures commonly uſed, we might indeed obtain a very fine-co- 
lored brafs, but it would be brittle and unmalleable. It would only be a mix- 
ture of that kind called tombacs, becauſe this zinc is never very pure. See 


Zinc. 


This inconvenience- is avoided in making braſs, by a kind of cementation 
with the ore of zinc, which is lapis calaminaris. This proceſs is performed in 


the following manner: 


A cement, compęfed of one part and a half of good lapis calaminaris and 
powder of charcoalTriturated 8 and moiſtened with water, is put into 


an earthen pot or crucible. T 


to be kept red- hot during eight or ten hours, 
and in ſome places much longer, even ſeveral 
days, according to the quality of the calamine ; 
during which time the Zinc riſes in vapor 
from the calamine, unites with the copper, 
and renders that metal fuſible by conſidera- 
| blyleſs heat than it is alone. To render the 
metal very fluid, that it may flow into one 
uniform maſs at the bottom, the fire is to be 
encreaſed a little before the erucibles are 
taken out for the pouring of the fluid -metal 
into moulds. From ſixty pounds of 
calamine and forty -pounds of copper, ſixty 
pounds of braſs may by this proceſs be ob- 
tained, notwithſtanding that a conſiderable 
quantity of zinc is burnt and diſſipated during 
the operation; as we may learn from the 
dlue flame round the mouths of the crucibles 
and furnaces, from the flowers of zinc 
which adhere to the inner ſides of the fur- 
nace, and from the blue celor communicated 
to the erueibles. The quantity of braſs ob- 
tained has been conſiderably augmented ſince 
the introduction of the method now com- 
monly praQiſed of uſing granulated __ 
by which a larger ſurface of this metal is 
expoſed to the vapor of the zinc, and con- 
ſequently leſs of that vapor eſcapes, For 
the granulation of the copper, a cylindrical 
en reſervoir is made, four or five feet 
derp, in which a circular braſs or copper 


n one part of very pure copper beat into. 


bottom may be raiſed or lowered, by means 
of a chain. This reſervoir is covered with a 
r lid, in the middle of which is a hole 
ball a foot in diameter, intended to receive 
an iron ladle pierced with holes, and coated 
with clay. The reſervoir being filled with 
water, the melted copper is poured through 
the holes in the ladle into the water; where 
it is broken by its fall into ſmaller drops or 
grains, is rendered ſolid by the cold water, 
and is collected in the moveable bottom, 
which is afterwards to be raiſed by the an- 
nexed chain, that the granulated copper ma 
be taken out.—— The above is the proceſs 
generally employed for making braſs. But 
to make the finer and more malleable kinds 
of braſs, beſides the choice of pure calamine 
and pure copper, ſome manufacturers cement 
the braſs a ſecond time with calamine and 
charcoal, and ſometimes add to it old braſs, 
by which the new. is ſaid to be melio- 


rated, 

Braſs is brittle when hot, but is ſo ductile 
when cold that it may be drawn into very 
fine wire, Its beautiful color, its hardneſs, 
its malleability, its fuſibility, by which- it 
may be eaſily caſt into moulds, and its qua- 
lity of being leſs ſubje& to ruſt or verdigeiſe 
than copper, render it fit for the fabrication- 
of many utenſil, - + 


h plates, 
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plater, is placed over the cement, and the whole is covered with charcoal 
duſt, The crucible is then cloſed, and is heated only enough to make it gra- 
dually become red. When the flame of the coals has acquired a cupreous 
color, an iron rod is introduced into the \ crucible, to try ff the copper be 
melted under the cementing powder. If that be the caſe, the action of the 
fire is moderated, and in a few minutes the crucible is taken out. 

When it is cooled, the copper is found to have become yellow, and to have 
received an augmentation of a fourth, and ſometimes of a third of its weight, 
and is nevertheleſs very malleable. Ss > | 

This proceſs is, as we fee, a kind of cementation, in which the zinc is 
raiſed from its ore in vapors, and combines with the copper. This method is 
advantageons, principally becauſe the other metallic matters, and particularly 
the iron, from which lapis calaminaris is ſeldom free, do not riſe in vapors, 
and conſequently cannot combine with the copper. 

In order to effect this purpoſe more certainly, the cementin may 
be mixed up with clay into a paſte ; which being put in the bottom of the 
crucible, is to be covered: with plates of copper and charcoal powder, pro- 
ceeding as is directed above. The copper, penetrated by the vapors of the 
zine which paſs through the paſte, melts upon the ſurface of the paſte, and 
does not mix with the other metals, which always alters the color and ductility 
of the braſs. Theſe ſſes are from M. Cramer. 

The advantages of converting copper into braſs are, that its weight is 
augmented one fourth part; that its color is changed to one more agreeable, 
as it approaches the color of gold z that it is more fuſible ; and laſtly, that ir 
is leſs ſubject to ruſt, becauſe zinc is leſs ſuſceptible than copper of being 
altered by the action of air and of water. 

Although zinc be fixed to a certain degree in braſs by the adheſion it con- 
tracts with the copper, = when braſs is melted and expoſed to a violent fire 
during a certain time, the zinc diſſipates in vapors, and even flames away, if 
the heat be ſtrong enough; and if the heat laſts long enough, all the zinc 
will be evaporated and deſtroyed, ſo that what remains is copper. 

Copper, or copper converted into braſs, or in any other form, but particu- 
larfy when penetrated by any ſalts and reduced into verdigriſe, produces at- 
ways, when taken internally, the moſt troubleſome conſequences, and becomes 
a poiſon, For this reaſon it is dangerous to uſe copper utenſils and veſſets. 
for the ſe of cookery,' and in many places they n to be diſuſed. 

For lame reaſon alſo, none of the preparations of this metal are ever 

emp medicinally k. 1 prudent phyſicians, It appears, however, to enter 
into the compoſition of a remedy much uſed, the Lilly E Paracelſus, or 
Tinfture of Metals : but in fact, it is certain that the ſpirit of wine, employed 
for the preparation of this medicine, diffolyes nothing of the calx of copper, or 
of the other calxes ofmetallie ſubſtances digeſted in it. Mr. Beaum convinced 
himſelf of this fact by a moſt accurate examination of the Lilly of Paracetſus. 
| The beſt remedies for perſons poiſoned by verdigriſe are, mild, watery, mu- 
cilaginous, and oily drinks, given quickly and copioully, which ought to be 
immediately ſucceeded by evacuants to carry off the poiſon as faſt as is 


Tha 
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The yſe-of copper then in Ineditine is confined to external applications, R 
is ſtimulants; tonic, ang: deterſive; Verdigriſe entors into the ungemtam Egyp- 
tiacumy into ral Plaſtera, che collyrium ef Lunfrano, and che green baliam 
of Metz. A ple water for the eyes is maile with copper and ſal ammoniac, 


* . 


which. is called Geleflied water. | > Do yn 

CXX. BRE AD. The grains of all vegetables are almoſt entirely com- 
poſed of ſubſtances-very proper for the nouriſhment of animals ; and amongſt 
grains thoſe which contain a farimaccous matter are the moſt agreeable and moſt 
nutritive, SiS J % £321 4: 2 
Mas, who appears to be defigntd by nature to eat of all ſubſtances which 
2 capable of nouriſhiag him, and-RIK more of vegetables than animals, has, 

rom time immemoriah and in all patts of the earth, uſed farinaccous grains 


as the principal baſis of his food: but as theſe grains cannot be without dif- 
ficuky eaten by men in their natural ſtate, this active and intelligent animal 


has gradually found means not only to extract the farinaccous part, that is, the 


Snly nutritive. part of theſe grains, but alſo to prepare it © that it becomes 


a very agreeable and wholeſome aliment, 4uch as the. bread we now gene- 


y Eat. | s 120 wh IJ inn £ 28 
Nothing a $ ſo eaſy at fitſt ſight as to grind corn, to make a with 
the — ter, and to bake this be an oven. 2 are 
accuſtomed to enjoy the advantages of the fineſt liumen inventions, without te- 
flecting on the labor it has coſt to compleat them, think ell theſe aperations 
common and trivial. However, it appears very certain, that for à long time 
men no otherwiſe prepared their corn than by boiling and forming compact, 
wiſcous cakes, not very agreeable to the taſte, and of difficult digeſtion, before 
they were able to make bread of good taſte and quality, as we have now. It 
was neceſſary to invent and compleat ingenious machines for grinding vorn, and 
ſeparating the pure flour with little trouble and labor! and that inquiriot, 
or rather ſome happy chance, which ſome obſerving perſon availed-himfetf ut, 
mould diſcover that flour mixed with a certain quantity of water is ſuſcepti- 
ble of a fermentation, which almoſt entirely deſtroys its viſcidity, heightens its 
taſte, and renders it proper to make a light bread, very to che taſte, 
Ri e aper kak. che. goal qaatiy of betad depends, 6 
is eſſential operation, on w the quality o 65 

entirely of the province of chemiſtry, It would add to the honour of the an 
cient cultivators of chemiſtry, to attribute to them-ſo uſeful and 1 nt u 
diſcovery but unhappily it is too probable that they had no ſhare in it. The 
ancient chemiſts were engaged in other purſuits chan that of bread and/other 
— ) They hoped to make gold 4 and what 1s bread in compariſon 
with go } | „V. * 

Hown er that be, to the fortunate invention of raiſing the paſte before-baking 
we ove the perfection of the art of making bread. This operation conſiſts ic 
keeping ſome paſte or dough, Wl by a peculur ſpirituous fermentation it felt. 
rarefles, and acquires, a ſmell and taſte quick, pu ſpirituous, ſomewhat 
agreeable. This fermented dough is well wbrked with ſome 


ſour, and rather dil; | 

freſh dough, which is by that mixture, and moderate heat, diſpoſed: to a 

familar, but leſs advanced fermentation than that above-mentioned. By. this 

Fermentation the dough is attenuated and divided, air is introduced _— | 
| which 
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which being incapable of diſengaging itſelf from the tenacious and ſolid paſte, 
forms in it ſmall cavities, raiſes and ſwells. it: hence the ſmall quantity of fer- 
mented paſte which diſpoſes the reſt to ferment, is called! leaven, from the 
French word /ever, 2 raiſe. | YO | 

When the dough is thus raiſed, it is in a proper ſtate to be put into the oven, 
where, while it s-baked, it dilate itſelf ſtill more by the rare faction of the air, 
and of the — . —— 2 K a_ a _ full of eyes or 
cavities, conſequently light, and entirely. different from the heavy, compact, 
viſcous, and indigeſted maſſes made by biking unfermented dough, 

Ihe invention of beer, or wine of grains, furniſhes a new matter uſeful in 
the making of hread. This matter is the froth which forms upon the ſurface 
of theſe liquors during fermentation, When it is mixed with dough, it raiſes it 
better and more qui iy than ordinary leavea. It is called yeaſt or harm. By 
means of this the fineſt, lighteſt bread 1s made. I often — — that bread 
made with leaven dough has a ſouriſk and not agreeable » Which may 
proceed from too great a quantity of leaven,. or from leaven in which the fer- 
mentation has advanced too far, This inconvenience does not happen to bread 
made with yeaſt; becauſe the fermentation of this ſubſtance is- not too far ad- 
vanced, or becauſe more attention is given to that finer-bread. — 

It may be aſked, why, ünce dough is capable of fermenting ſpontaneouſly 
and fingly, as we ſee from the leaven, a ſubſtance is added to diſpoſo it to fer - 
ment. The true reaſon is, that all the parts of a fermenting ſubſtance do not 
ferment at the ſamo time, nor to the ſame degree z ſo that parts of this 
ſubſtance bave finiſhed their fermentation while others have not yet n. 
The fermentable liquors which contain much ſugar, as hydromel, and muſt of 
wines, give proofs of this truth z for, after theſe liquors have become very 
vinous, ny have ſtill very diſtinctiy « ſaccharine taſte : but all ſaccharine 
matter is (till ſuſceptible of fermentation z and, in fact, if vinous hydromel, or 
muſt, or even new beer, be diltilled, fo that all their ardent ſpirit ſhall be ſepa- 
rated, and the refiduums dilated with water, we ſhall ſee a ſecond fermentation 
take place, and & new, quantity of ardent ſpirit formed, 

The ſame thing preciſely — — to dough, and ſtill more ſenſibly, from its 
viſcoſity and want of fluidity i ſo that if it be left to ferment alone, and without 
the help of leaven. as the fermentation — very ſlowly and ſucceſſively, 
the _- which ferment firſt will have become ſour and vapid before all the 
reſt be ſufficiently attenuated and changed, by which the bread will acquire a 


diſagreeable taſte. | 
effetually prevents this 
menting ſub- 


A mixture of a ſmall quanuty of leaven. with dough 
ia convenience z becauſe the e of this leaven, and of all fer 
ſtances, is to diſpoſe to a ſunilar fermentatizn all matters capable of it, with 
which it is mixed or rather, by means of leaven, the fermentation of all the parts 
of ſuch ſubſtances is effected more nearly at the ſame time. | 

— —— raiſed po — from — pom not only in 
being compact. h ter. ta more | in being 
more eaſily miſcible with water, with which it does not form a — nt 
which eiteumſtanes is of great importance in digeſtion. ec. 

CXXI. BRONZE. Bronze is a compound of copper and tin, to which 
ſome times other metallic ſubſtances, particularly zinc, are added. 


Bronze 


Bronze is brittle, hard, and ſsnorbus: It is employed for various uſes, as 
for making bells, cannons, and ſratues; and the proportions of the component 
metals are varied to ſuit the ſeveral uſes to which it is applied. | 
The compound of copper and tin has a greatet than the intermediate ſpecific 
gravity, Two ounces of a metal compoſed of four- fifths of pure copper, and 
One fifth of pure tin have ſeven grains and the tenth of a grain more of ſpecitic 
gravity, than the ſame quantities of theſe" two metals not allayed have. (4) 
This proves that in the union of copper and tin there is a penetration of parts; 
that is, that one metal enters into l pores of the other. Perhaps even this 
effect is reciprocal. 1 ; 
Many chemiſts, and particularly Glauber and Becker, have a long time ago 
remarked, .that the ife gravities of metallic allays differed more or leſs from 
what they ought to be, if there were no penetration, and that ſometimes the 
effect is contrary, But lately this matter has been d with more preciſion. 
Several chemiſts, ſuch as Eiſporn, Hahn, Krall, and Gellert, have given 
reſults of well conducted experiments on this ſubject. See Gellert's Metallurgic 
Chemiſtry. See the words ALLay, Gravity (Sriciric). | 
Mr. Tillet, member of the Royal Academy of Sciences, obſerves, in his 
Memoir concerning the ductility of metals, that when the mixture of copper 
with tin is made in the proportions above-mentioned, the color of the copper is 
entirely annulled and covered by that of the tin, although the quantity of cop- 
per be four times the quantity of tin. This ſingular effect cannot be under- 
ſtood without admitting a total change in the ſize and diſpoſition of che pores of 
the compound metal ; which conſequently is a new proof of the reciprocal pe- 
netration of the two metals. vg 1471 
As tin is leſs ſenſible to the action of ſalts, of moiſture, and of the air, than 
copper, it is alſo leſs liable to ruſt: hence bronze is leſs apt to be covered with 
verdigriſe than pure copper is. This is one reaſon why this allay is uſed for 
cannons, ſtatues, and works expoſed to the air and weather. 0 
The greater fuſibility of bronze than of copper is alſo an advantageous pro- 
perty, and much facilitates the caſting of large works, as ſtatues, bells, and 
Laſtly, a phenomenon worthy of attention is, that tin, though — ſofter 
and leſs ſonorous than copper, nevertheleſs renders this metal, by being allayed 
with it ia a proper proportion, more hard and more ſonorous: hence this allay 
is uſed for bells. 12 (STEVE; -. - i 
The operation by which large works of bronze are caſt i; ſufficiently ſimple. 
For this purpoſe 'a brick furnace is uſed, nearly of the ſhape of an oven for 
baking bread.” The floor of this furnace is concave, and conſiſts of a compo- 
ſition of ſand and clay. In this hollow floor the metals to be fuſed are put. The 
furnace has three openings. bn 60 ttt 5,1 Ul a 
The firſt is a lateral mouth, at which enters the flame of wood placed in a 
ſecond furnace on one ſide of the firſt: the ſecond opening is a chimney placed 
on the fide oppoſite to the mouth, by means of which the flame is drawn over 
$13 FROSHV '& miei JON 75013: sten GT1 1 F 1 AGM s ;3 
(4) The author means, J ſuppoſe, that a metallic maſs, weighing two ounces, com- 
poied of four-fifths of copper and ane fifth part of tin, weighs, in water, 7 grains more than 
the ſame quantities of theſe two metals would together weigh, in water, if not allayed, __ 
25 g c 
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the metal. The third opening is a hole which is opened and ſhut at pleaſure, 
through which the inner part of the Surriate may be occaſionally inſpected, that 
the ſtate of the metal may be obſerved; When th metal is in the (tate required, 
a fourth opening is then uncloſed, communicating wich the hollow floor, and 
through which the melted metal flows, by chaiinels. into the moulds prepared to 
receive it. 20 > 91; Bere vdr „ | 
CXXII. BRY ON YA)... 4. 5 
CXXIII. BURDOCK, (mj © | | 
. CXXIV,BUT TER. Butter is the fat, oily, and inflammable part of 
milk. This kind of oil is naturally diſtribdted through all che ſubſtances of the 
milk, in very ſmall particles, which. are interpoſed berwixt the caſeous and 
ſerous parts, amongſt which it keeps itſelf ſuſpended by a {light adheſion, but 
without being diſſolved. It is in the ſame ſtate in which oil. is; in emulſions ; 
hence the ſame whiteneſs of milk and emulfions, and hence by reſt the oily 
pon ſeparate from both. theſe liquors to the ſurface, and form a cream. See 
MULBSION, | 2 ) | | | 

When butter is in the ſtate of cream, its proper oily parts are not yet ſuffi- 
ciently united together to form a homogeneous maſs, They are. ſtill half ſepa- 
rated by the interpoſition of a pretty large quantity of caſeous and ſerous par- 
ticles. The hutter is compleatly formed by preſſing out theſe heterogeneous 
Pants e of continued percuſſion. It then becomes an uniform ſoft 

maſs a | 


Freſh butter, which has undergone no change, has ſcarcely any, ſmell ; its 
taſte is * and 1 — | _ with a weak heats 2nd none of its pri” 
ciples are diſengaged by the heat iling water. Theſe properties, together 

— that of — but with a — greater than that * — 

capable of decompoſing it, and reducing it to vapors, prove that the oily part 
of butter is of the natute of the mild, fat, and fixed oils obtained from many 
vegetable ſubſtances by expreſſion. Se Orts (Sweet ExPatsstD).. _ 
The half fluid conſiſtence of butter, as of moſt other concrete oily matters, is 
cauſed. by a conſiderable quantity of acid, united with the oily part; but this 
acid is ſo well oc as it is not ſenſible while the butter is freſh, and has 
undergone no change; but when it grows old, and undergoes ſome kind of fer- 
mentation, then the acid is diſengaged more and more; and this is the cauſe 
that butter, like oils of the ſame kind, becomes rancid by age. ** 

T de acid of butter is more quickly and ſenſibly diſengaged by fire. If butter 
| be, expoſed to a, degree of ſire ſtrong enough to make it ſmoke, . vapors are ex- 
_ haled from it fn . which draws. tears from the eyes, and excite 

coughing, as may be daily obſerved in kitchens. Theſe vapors are nothing 

elſe than the diſengaged acid. Ihe remaining part of the butter after this ope- 
ration has à ſtrong caſte, very different from its former mildneſs ; becauſe the 
part of the acid which. is not exhaled is become ſenſible and half · diſengaged by 


- 


( BAV , From two eances' of this (,) Byxbock. Roor. From 16 drams 
plant Neuman obtained by water ten rams of · th s root Neuman extracted by water. 
of gummy extract, and from the ſame quan- drams 52 grains, and from an equal quantity 
tity: he obxalned; by ſpirit two. drams two, of tit by ſpirit he extracted 5 drams and 10 
ſcruples and a half of reſiuous extract. Stainz. +: the 
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the action of the fire, The ſame thing preciſely happens when butter is diſtilled 


in a retort. | 
To decompoſe butter by diſtillation, a much greater heat than that of boiling 
water muſt be applied to it: acid vapors are then raiſed of conſiderable volatility 
and acrimony. Theſe 'vapors are accompanied with a ſmall portion of oil, 
which being that part which is moſtly deprived of its acid, does not congeal ; 
then a ſecond oil of a red color paſſes, which congeals when cold, and which be- 
comes more and more thick as the diſtillation advances. Laſtly, a ſmall quan- 
tity of charry matter remains in the retort, which in an open fire can be ſcarcely 
btirnt entirely, and reduced to aſhes. | | Few 
If the congealed oil in the receiver be again diſtilled, more acid and fluid oil 
are obtained. Thus the whole of it may be reduced into acid and fluid oil by 
repeated diſtillations. |, | gh | 
The acid obtained is accompanied with phlegm, particularly at firſt, and with 
a portion of oil united with it, which it renders ſoluble in water, and to which 
it partly owes its volatility. It is owing to this oil that the acid has the empy- 
Teumatic ſmell of burnt butter. 50 | 
There are many effential remarks to be made upon this. analyſis of butter by 
diſtillation ; becauſe it preſents exactly the ſame phenomena as the analyſis of all 
other concrete oily matters of the ſame kind, ſuch as wax, ſuet, cacao, butter. 
ſperma- ceti, and may be conſidered as a ſpecimen'of the decompoſition of all 
theſe matters. | | 8 JT 
+ ' Firſt, it is neceſſary that theſe diſtillations ſhould be made lowly, and with 
the preciſe degree of heat neceſſary for continuing a moderate diſtillation ; be- 
cauſe when the diſtillation is too much hurried, the acid has not time to ſepa- 
rate itſelf, and the concrete oily matter piſſes almoſt entirely into the receiver 
without ſuffering any decompoſition: but whatever management be employed, 
a conſiderable part of this half · decompoſed matter always paſſes, which muſt 
be ſubjected to future diſtillations in order to reduce it to fluid iI. 
Secondly, when the diſtillation is too much hurried, the acid paſſes in white 
ſenſible vapors from the quantity of oil united with it. For the ſame reaſon, 
towards the end of the diſtillation, when the fire muſt be raiſed, the acid always 
paſſes in this form of white ſenſible vapors. SIT: hk 
Thirdly, at each diſtillation, made of butter, or of its congealed oil, there is 
always a portion of oil entirely decompoſed; and thus the quantity continually 
diminiſhes, and a 70 a * 7 06 
This quantity of entirely decompoſed oil is proportionable to the quantities of 
- phlegm, acid, charry reſiduum, or earthy ohlogiicated matter, which are ob- 
tained at each diſtillation, and ate the proximate: principles of the oil. This 
remark is applicable to the diſtillation of any oil. Ses GIII. 
We ouggzt alſo to obſerve in general upon this analyſis of butter, that this 
matter, aithough derived from animal bodies, does not yield a particle of vo- 
latile alkali z neither does the fat of animals; which proves that theſe ſubſtances 
are not aſſimilated to other animal ſubſtances, all which, when - decompoſed, 
8 1 alkali, without excepting the oils obtained from theſe ſub- 
" Rarices. ; | 4 el 11 5 FUG 
: Butter is conſtantly uſed in food, from its agreeable taſte ; but to be whole- 
ſome, it muſt be very freſh, and free from rahcidity, and alſo not fried or 
a ; 4 | burnt , 
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burnt; otherwiſe its acrid and even cauſtic acid being diſengaged, diſorders di- 
geſtion, readers it difficult and painful, excites acrid, empyreumacic belchings, 
and laſtly, introduces much acrimony into the blood. Some perſons have ſo 
delicate ſtomachs, that they are even affected with theſe inconveniences by freſh 
butter and by milk. See Mixx. This obſervation is alſo applicable to oil, to fat, 
to chocolate, and in general to all oleaginous matters. 

CXXV. BUTTER f ANTIMONY. Butter of antimony, 
called by ſome chemiſts the glacial oil of antimony, is compoſed of marine acid 


united with the reguline part of antimony. 
This is one of the combinations which cannot be made directly; that is, by 


the application of pure and 54 marine acid to the regulus of antimony; for 
in this manner the marine acid, however ſtrong, diſſolves none, or almolt none, 
of the regulus: but when the acid is in its higheſt degree of concentration, re- 
duced almoſt to dryneſs, as it is in ſeveral combinations, and when the body to 
which it is united has a leſs ſtrong affinity to it than the regulus of antimony 
has, then it quits that body to unite with the regulus, and forms the butter of 
antimony. 

Marine acid united with mercury has. all the above-mentioned conditions ; 
wherefore butter of antimony may be made by mixing together corroſive ſubli- 
mate and regulus of antimony, both well powdered, and by applying a certain 
heat and diſtillation. | . 

Lemeri, the moſt exact of the operators who have written, ſays, that the beſt 
proportion of corroſive ſublimate and * of antimony 13 ſixteen parts of 
the former to ſix parts of the latter. He obſerves, that this mixture frequently 
becomes very hot, ſome time after it has been made, This heat proceeds from 
the re · action of the two matters upon. each other even without fire. 

To proceed to the diſtillation of butter of antimony: this mixture muſt be 
— in a retort of convenient ſize, the neck of which ought to be large and 

ort; this retott is to be placed in a furnace with a ſand- bath; a receiver is to 
be luted, and the diſtillation is to be carried on at firſt by a gentle fire, which 
is to be encreaſed as more heat becomes neceſſary to continue the operation; a 
heavy liquor riſes, which congeals in the receiver when it cools: this is the 
butter of antimony. The operation is ſtopped when it appears that it cannot 
be continued without a great encreaſe of heat, by which fluid mercury would de 
diſtilled inſtead of butter of antimony. N 

If then it be required to obtain this mercury, which is a very pure mercury, 
revived from corroſive ſublimate, before the fire is encreaſed, it is proper to re- 
move the receiver, and apply another containing ſome water. 

It is evident, that as the marine acid only unites with the regulus of antimony 
by diſengaging itſeif from the mercury of the corroſive ſublimate, this latter 
metal ought to appear in its proper fluid form; but as it is lefs volatile than 
. it does not riſe till this has paſſed, and the ſire be en- 
creaſed. 

Butter of antimony may alſo be made by uſing antimony itſelf inſtead of its 
regulus; becauſe the acid of corroſive ſublimate attacks as eaſily the regulus of 
antimony in the antimony l itſelf, although git be there united with ſulphur, 
as when it is pure: bur it is evident, that in this. caſe more antimony mult be 


Pu 
uſed, than the requiſite quantity of regulus in the preceding operation. Lemeri 
Ht | > of odſeryes, 
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obſerves, that twelve parts of antimony are neceſſary for ſixteen parts of corro- 
ſive ſublimate. ew 25 

When butter of antimony is made by this latter method, it more readily con- 
geals, and is more ſolid than when made with the regulus. | 

Mr. Baron, in his notes on Lemeri's Chemiſtry, ſays, that this proceeds 
from the greater aufg of acid contained in the butter made with the regulus 
than in that made with antimony. This matter would require a particular ex- 


* 


ami nation. 
However that may be, a part of this butter made with antimony always 
congeals in the neck of the retort, and is frequently accumulated there in ſuffi- 
cient quantity to block up the paſſage, by which means the confined vapors 
may occaſi»n aa exploſion. This inconvenience is prevented by applying a 
hot- coal near the neck of the retort, by which the butter is melted, and made 
to flow into the receiver. 664 ET e lack _ 
It is evident, that waen the butter of antimony is made with antitnony, if 
the diſtillation be continued after the butter has paſſed, we ſhall not then obtain 
fluid mercury, but a combination of mercury with . the ſulphur of the anti- 
mony, that is, a cinnabar will. be ſublimed. This is called the cinnabar of 
antimony. See Mercury, SuLPhuR, and CinNNaBAR *' © | | 
This cinnabar makes its appearance towards the end of the operation by red 
vapors. As ſoon as theſe are ſeen, the receiver ought to be changet. 
The butter of antimony made by either of theſe operations, eſpecially by 
the latter, is generally rendered more or leſs impure by ſome fluid mercury, or 
by ſome cinnabar, which are raiſed along with it: but it is eaſily purified from 
theſe extraneous ſubſtances by a ſecond diſtillation with a gentle heat, when it 
paſſes very white and pure. This ſecond diſtillation, as all 3 2 
diſtillations and ſublimations for the purifying of ſubſtances, is called re#i- 
= a | 38] e ee ped r 
Sweet ſublimate, mercurial panacea, and white precipitate, are alſo mercurial 
combinations with marine acid; and, like the corroſive ſublimate, are capable 
of being decompoſed by means of regulus of antimony, and of forming” with' ir 
kinds of butter of antimony. But Lemeri obſerves; that theſe butters are leſs 
cauſtic than that made with corroſive ſublimate; undoubredly becauſe theſe 
mercurial compounds contain lefs marine acid. th. Ratri⸗ EDEN 
Laſtly, butter of antimony may be made with luna cornea, which is a combi- 
nation of ſilver with very concentrated marine acid, which is 2 in the ſame 
ſtate as it is in corroſive ſublimate, (ſee LUNA CoxN EA); becauſe the marine 
acid has leſs affinity with ſilver than with regulus of antimony. This butter is 
called the lunar butter of antimony. Abra F 


Butter of antimony. then contains a very concentrated marine acid, which is 
not ſo intimately engaged with the regulus of antimony as to loſe all its pro- 
perties ; hence we may account for the l which the butter of antimony 
has of attracting m3iſture from air, and for its cauſticity; for it is ſtrongly cor- 
rafive, and is applied, like lapis infernalis, to ulcers and to carious bones. See 
„„ Ol cre p: | K 
This metallic ſalt has been called buzter, from its conſiſtence, which is nearly 
the ſame as that of butter, and from the facility with which it meltswith a very 


gentle heat. 


Butter 
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Butter of antimony ought to be claſſed amongſt the. ſalts which are at once 
cryſtallizable and deliqueſcent ; for however contuſed the maſs ſeems after diſ- 
tillation, it is in fact a heap of very ſmall cryſtals, | * 

By the operation of butter of antimony, and its properties, ſeveral eſſential 
properties of the marine acid and of regulus of antimony are diſcovered. * 
irſt, although the marine acid has a great affinity with this ſemimetal, it 
cannot diſſolve it. but when highly concentrated. This phenomenan is, analo- 
ous to thoſe preſented by the marine acid with mercury and with ſilver, to 
th which it has a great affinity, but which it cannot diſſolve unleſs it be very 
highly concentrated, or applied to them when their aggregation is broken; as 
we ſee by the operations of making white precipitate, corroſive ſublimate, luna 
cornea, and of the concentrated parting- See all theſe words. | 

Secondly, the property which the butter of antimony has of not being de- 
compoſed by fire alone, as the metallic ſalts are which contain the vitriolic and 
nitrous acids, depends on the great adheſion which the marine acid contra; 
with the regulus of antimony, as it generally does with other metallic matters, 
and on its property of volatilizing them, or carrying them along with it in diſ- 
tillation ; which we ſee happens in corroſive ſublimate, luna cornea, ſmoking 
ſpirit of Libavius, and many other chemical operations, in which the moſt 
fixed metals are carried off by marine acid. | | 
: Thirdly, the butter of antimony is by the affuſon of water changed in its 
nature, or rather is divided into two parts, one of which is perfectly diſſolved 
by the water, and another part is precipitated, being inſoluble by water. The 
diſſolved part contains its greate pollible quantity of acid, and the precipi- 
tated part contains the leaſt poſſible quantity of acid. This latter part, when 
well waſhed, is called mercurius vitæ, or powder of algarath. See Powper f 
ALGAROTH. | | | 
Mr. Beaume pretends, that the powder cf algaroth is improperly ſaid to con- 
tain the leaſt poſſible quantity of acid, ſince, by a ſufficient lavation, he has 
been able to deprive it of every veſtige of an acid. 45 | 
Butter of antimony is ſoluble in nitzous acid; and this ſolution is made with 
great violence: afterwards, by eyaporation of the acids, a white calx of anti- 
mony is formed, called Bezoar mineral. See that word. 
: CXXVI. BUTTER of .ARSENIC,. Butter of arſenic; called 
alſo corrofive oil of arſenic, is a combination of marine acid with arſenic. H his 

combination is made by a proceſs, ſimilar, to that of the butter of antimony. 
According to Lemeri. equal parts of butter of arſenic and corrofive ſublimate 
ought to be pulveriſed, well mixed, and. diſtilled together; by which a 
butyraceous liquor is obtained ſimilar to butter af antimony in its external 


— & $1143 105-1405 201 driw..n rage 
hen the diſtillation cannot be continued without conſiderably encreaſing 
the fire, the {recetver- ought to be taken off, and another receiver; in whic 

there is fome water, adapted to the. retort ; then, ppon raifing the fire, fluid 
mercury may be obtained. Sce Burrzx of ANTI rr... 
This experiment ſhes, that, the affinity of marine acid te atſenic is greater 
than to mercury. In this operation the mercury is revived from the cotroſi ve 
tublimate. et . SV UNO 271 44 iKliie Ae3-d 44h * - It 
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It is evident that this butter of arſenic muſt be a moſt violent cauſtic. It 

ovglit not to be ever uſed, from its poiſonous quality. See AxsRNIO. 
It does not appear that this combination of marine acid with arſenic has been 
_ carefully examined by any chemiſt. 8 | | oY 

CXXVII BUTTER of CAC AO. Butter of cacao is an oily, 
concrete, white matter, of a firmer conſiſtence than butter, or even. than ſuet. 
This ſubſtance is extracted from the kernel of a fruit called cacao, wich which 
chocolate is made. i der 

As the butter of cacao is a true congealed oil, it cannot be obtained without 
a heat ſufficient to melt it. The beſt method is to bruiſe the cacao, and to boil. 
it in water. Almoſt all the ſuperabundant and uncombined oil, which this ſub- 
ſtance contains, is liquefied, and ſeparated from the parenchyma and extractive 

art; and as it is lighter, it ſwims on the ſurface of the liquor in which it is 
eft to congeal, that it may more eaſily be taken off. This butter is generally 
mixed with ſome broken ſolid bits of the cacao fruit, from which it may be 
urified by melting with a very gentle heat without water, in a pretty deep veſ- 

I, and by keeping it thus melted, long enough for an entire ſeparation of the 
matters to take place according to the ſpecific gravities. By this method, a very 
white and pure butter of cacao may be obtained. 

This oily concrete ſubſtance has a very mild taſte; it has no aromatic ſmell ; 
it does not riſe in diſtillation without a heat ſuperior to that of boiling water ; 
by diſtillation it is partly decompoſed ; laſtly, it does not flame, till it is fuſſi- 
ciently heated to be reduced into vapors. As theſe are preciſely the properties 
of mild and fat oils obtained from vegetable and animal matters by e 
only, the butter of cacao muſt be undoubtedly ranged in this claſs ; and as it is 
concrete, it is analogous to other concrete oily matters of the ſame nature, 
ſuch as wax, fat, butter of milk, &c. alſo it preſents the ſame phenomena 
2 decompoſed and attenuated by diſtillation. For the reaſon of this ſee 

UTTER, g 6 | 

Butter of cacao has quite the ſame medicinal properties as all the mild expreſ. 
ſed oils. It is emollient and blunting when not rancid; it enters into the com- 
poſition of pomatums. See OiIs (Sweet ExyressED). 

CXXVIH BUTTER of WAX. Butter of wax is nothing but half. 
decompoſed wax; that is, wax deprived of a part of its acid by diſtillation. As 
this acid is the cauſe of the conſiſtence of the oily part of wax, the reaſon is 
evident that the butter is ſofter than the wax itſelf. It has a ftrong ſmell, and, 
when left expoſed, to the ait, it does not reſume its conſiſtence, in which it eſ · 
ſentially aiffers from reſinous matters. See Wax. 7 | | 

CXXIX. BUTTER of TIN. Brtter of tin is a name given by ſome 
2 to a combination of tin with the concentrated marine acid of corroſive 
ſublimate. | : 

Tin, as well as the regulus of antimony, has a ſtronger affinity to marine 
acid than mercury has. If then corrofive ſublimate and tin, reduced to fmall 
parts, be mixed together, theſe two ſubſtances will act upon each other even 
without the application of heat, fo thar in time the mixture becomes moiſt, 
and attracts the humidity of the air. Ff theſe ſubſtances be diſtilled together 


immediately after theis mixture, the corroſive ſublimate is much more quickly 
| decompoſed 
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decompoſed by the tin; the marine acid — the mercury to unite with the 
tin, the greateſt part of which it carries off along with it. In this diſtillation a 
kind of marine ſalt with baſis of tin paſſes over, Part of this combination is in 
form of a liquor which ſmokes continually, even when cold. This is called: the 
ſmoking ſpirit of Libavius. Another part is raiſed in a concrete form, which 
more particularly deſerves the appellation of butter of tin, although it ſeems 
that — chemiſts give this name indifferently to the liquor or concrete 
matter, or to both of them at the ſame time. See Seixir (SMOKING) of Li- 
B Avius. 

CXXX. BUTTON. By the word button is meant the metal which is 
collected generally in a roundiſh maſs at the bottom of a crucible after fuſion, 


or which remains in the cupels after cupellation, 


— 
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CXXXI. AD MIA. The name of Cadmia, or Calamine, is given to ſe- 

| veral different ſubſtances. What is called the Cadmia of the 
furnaces is a matter which is ſublimed when ores containing zinc, like thoſe of 
Rammelſberg, are ſmelted. This cadmia conſiſts of the flowers of zinc ſub- 
limed during the fuſion, and adhering to the inner ſurfaces of the walls of fur- 
naces, where they ſuffer a ſemi-fuſion, and therefore acquire ſome ſolidity. So 
great a quantity of theſe are collected, that they form very thick incruſtations, 
which muſt be frequently taken off. The name of Cadmia of furnaces, has alſo 
been given to all the ſoots and metallic ſublimates formed by ſmelting in the 
great, although there certainly are great differences in theſe matters. See 
SMELTING of OREs, 

Several authors call Native or Foffil Cadmia, a ſort of ſtone or mineral, con- 
taining zinc, iron, and ſometimes other ſubſtances, It is of a yellow or reddiſh 
ur and is alſo called Calamy, Calamine, or lapis calaminaris. Both this 
4 and the Cadmia of Furnaces are uſed for the preparation of braſs. See 

R ASS, | 

Laſtly, ſome chemiſts have given the name of Foil Cadmia to a mineral 
containing arſenic, frequently biſmuth, ſilver, and particularly the ſemi-metal, 
the calx of which being melted with vitrifiable matters, forms a beautiful blue 
glaſs. This mineral is better known by the name Cobalt, which only ought to 
be given to it, to avoid the confuſion attending the application of the ſame name 
to different ſubſtances. See Cogr. | 

CXXXII CALAMINE. See Capmia, and Ox ES of Zinc. 

CXXXII. CALAMUS AROMATICUS (#). | 

CXXXIV. CALCINATION. The calcination of a body is, pro- 
perly ſpeaking, the expoſing of it to the action of fire, to produce ſome change 
upon it. ; 

The principal effects of fire in chemical operations are to carry off the volatile 
principles, and to ſeparate them from the fixed, or to occaſion the combuſtion 
of inflammable matters. Hence it follows that bodies are calcined either to 


(n) CALamus AROMATICUS. The root eſſential oil, of which two ſcruples were ob- 
of this plant has an agreeable flavour, and tained by diſtillation from 16 ounces of the 
peculiar taſte, both which are cauſed by an dry root, Neuman, 

| deprive 
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deprive them of ſome volatile principle, or to deſtroy their inflammable pria- 
ciple, and ſometimes for both of theſe purpoſes. 


We have examples of the firſt kind of calcination, in expoſing calcareous 
earths and ſtones to the fire, to convert them into quicklime, which is effected 
by the entire evaporation ot the watery principle contained in this kind of earth. 
Sze QuickLIME, | | le 

The calcination of Gypſum, of Alum, of Borax, and of ſeveral other Salts, 
by fire, which deprives them of the water neceſſary for their cryſtallization z 
the roaſting of minerals, by which the fire carries off the ſulphur, arſenic, and 
other volatile contents; ought to be reſerted to the firſt kind of calcination, 
We have an example of the ſecond kind of calcination, by expoſing imperſect 
metals to fire; by which they. loſe their inflammable principle, their form, and 
metallic properties, and are changed into carthy matters called Metallic Calxes. 
It is neceſſary to obſerve, that this ſecond calcination differs eſſentially trom 
the fuſt, as the changes produced by it upon imperfect metals are not effected 
by evaporation, but by decompoſition and deſtruction of their phlogiſton. It 
is therefore a combuſtion, and not a volatiliſation of their inflammable principle. 

Hence it follows, that the firſt kind of calcination may ſucceed without the 
contact of air and in cloſe veſſels, although, ie is more quick and complete in 
open veſſels, from a property of air, by which it greatly accelerates the evapora- 
tion of volatile bodies. See Alx. But as the ſecond kind of calcination is a 
true.combuſtion, like that of all inflammable, bodies, it requires all the con- 
ditions neceſſary for combuſtion, ” and particularly the free acceſs of air. See 
CompusT10n. and Catxes (MeTaLlizc). )))) *** 
There are many bodies, in the calcination of which an evaporation of volatile 
parts happens, and alſo a deſtruction or deprivation of their inflammable prin- 
ciple, although without any ſenſible combuſtion of this latter. Such particularly 
are all combinations of impetfect metallic matters with vitriolic and nitrous 
acids: when theſe bodies are expoſed to fire, their acid evaporates, and at the 
ſame time carries off with it their inflammable principle. We have examples 
of nf kind of calcination in expoling to fire Martial Vitriol and Bezoard 
Mineral. in | 
As vitriolic acid, and ſtill more nitrous acid, deprive the imperfect metals 
of more or leſs of their phlogiſton even without fire, ſeveral of theſe metals, 

icularly iron, copper, tin, regulus of antimony, are reduced, after they have 

diſſolved in. theſe acids, to a ſtate ſimilar to that of calcination with acceſs 
of air; that is to ſay, they become earths, not poſſeſſed of metallic properties, 
which they cannot reſume, without the addition of phlogiſton. Hence moſt 
chemiſts conſider acids as capable of calcining theſe metals, and they accord- 
ingly mn earths of metals which have been dephlogiſticated by acids, without 
fire, Calxes. N Ss. E 
Luaſtiy, nitrous acid, when engaged in a fixed alkali, that is, nitre having the 
property of inflaming when applied to a combuſtible ſubſtance with a red heat, 
and of making the phlogiſton of theſe, bodies burn, becomes a very powerful 
agent for the calcination of many ſubſtances, and particularly of imperfe&t 
metals and charry matters. See Nrraz. We have a very good example of 
this kind of calcination in the — of diaphoretic antimony. 
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This calcination of metals by nitre is effected partly by a dephlogiſtication 
ſimilar to that by nitrous acid in humid ſolutions, and partly by combuſtion: 
which does not hiader it from ſucceeding without acceſs of air, and in cloſe 
veſſels, from the peculiar property of nitre in this reſpect. See NIrRE. ö 

It is proper to obſerve, that certain preparations of gold and ſilver are impro- 
perly called calxes, becauſe they are not truly calcined, no method being known 
by which they can be deprived of their phlogiſton. See Gol p, SiLver, and 
MerTars (PERFECT). | 

What is improperly called Calx of Gold, is nothing but gold reduced into very 
fine particles, either by amalgamation with mercury, or by its ſeparation from 
other ſolvents. Moſt of theſe improper names, found in ſuch numbers in che- 
miſtry, proceed from the ignorance of ancient chemiſts, and ſtill more of alche- 
miſts, who all believed, for example, that they had procefſes for decompoſing 
and calcining gold, Nothing is more equivocal than the pretended calcinations 
of perfect metals. We cannot, however, affirm its impoſſibility. Some facts 
even ſeem to make it probable; ſuch as the deſtruction of gold in the focus of 
Thirſnhaufen's great lens, an account of which is publiſhed by Homberg in the 
Memoirs of the Academy of Sciences, and the calcination of gold by long 
reverberation, in the manner of Ifaacus Hollandus. Bur if the moft ſimple and 
eaſy experiments of chemiftry require frequent repetition to be ſufficiently 
eſtabliſhed, certainly theſe, which are exceedingly difficult and laborious, require 
great attention. See CompusTION, for ſome effential obſervations regarding the 
ſecond kind of calcination. © | 

CXXXV. CALXES f METALS. Metalic calxes are earths of 

metals deprived of their phlogiſton, and conſequently of their metallic properties. 

All metallic ſubſtances, excepting gold, filver, platina and mercury, are ſuſ- 
ceptible of being deprived of their inflammable principle by ſeveral methods, 

The firſt method is by burning their phlogiſton in open air, and by a caſcina- 
tion, or rather a combuſtion ſimilar to that of all other combuſtible matters. 

See CarcinaTion end COMBUSTION. OT 

The ſecond method is by applying to metals acids capable of depriving them 
of their phlogiſton, fuch as vitriolic acid, and particularly nitrous acid. This 
kind of calcination of metals is made in the humid way, and by ſolution. See 
SOLUTION. a 

The third method is by nitre, with which metallic matters may be detonated. 
This third method, which is compoſed of the two former, is the moſt 6 
and expeditious. Ser NrTaE, and DETONATION of Nr RE. | 
| The earths of metals deprived of phlogiſton by any of theſe methods have 
1 pecullar to each, concerning which the articles of the ſeveral metallic 

ubitances ought to be conſuſted; but they alſo have properties general and 
common to all. Theſe are the following. N | 

Not only calcined metals loſe che characteriſtic rties of metals, but alſo 
the foftowing changes "are effected. The more perfectly metallic matters are 
raltiged, the more they loſe of their fuſtbility z fo chat very fuſible ſubſtances, 
| ſuch as tin and regulos of antimony, are" rendered by a perfect ealcination, (that 
is, till they become very white) bodies abſolutely infulible, and which may be 
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claſſed amongſt thoſe that are refractory. Hence it is proved that phlogiſton 
is the principle of fuſibility of metals. | 

In proportion as metallic ſubſtances loſe their phlogiſton, they become more 
fixed. This property is leſs ſenſible in metals, from their fixity, than in ſemi- 
metals, all which are very volatile when in their metallic ſtate, and the calxes 
or earths of which become exceedingly fixed, as we ſee very evidently from the 
example of diaphoretic antimony, which reſiſts the moſt violent fire without the 
leaſt loſs, and which recovers all its volatility, if it be reſtored to its reguline 
ſtate by addition of phlogiſton. This proves that phlogiſton is a principle 
eſſentially volatile, and that it communicates its volatility to certain bodies 
with which it is combined. 
| Metallic earths become leſs ſoluble in acids, and particularly in nitrous acid, 
by being deprived of phlogiſton, as we may perceive from crocus martis when 
well calcined, from calxes of tin, of regulus of antimony, &c. Hence we are 
led ro conclude, that the ſolubility of metallic ſubſtances by acids, and particu- 
larly by nitrous acid, depends on the intervention of phlogiſton : for if calxes 
be reduced by adding phlogiſton, the metals reſulting from that reduction will 
then recover their folubility. 

What we have ſaid concerning the general changes produced by calcination 
of metallic matters, upon their fuſibMity, their fixity, and ſolubility, may alſo be 
applied to their opacity, their ſpecific gravity, in a word, to all their metallic 
properties, which are always diminiſhed ſo much more in-metallic calxes, as they 
are more perfectly dephlogiſticated. This ſeems to indicate, that if an entire 
and —1 calcination of metallic ſuſtances could be effected, would then 
have no metallic property and perhaps they would not ſpecifically differ from 
each other, and only be one and the ſame kind of earth. This is certain, that 
when the calcination of metals has been too long continued, their calxes be- 
come irreducible, or at leaſt much more difficultly reducible ; and this reduction 
is always made with loſs, ſo that the' quantity of metal originally calcined is 
never again obtained, - 

Although metallic calxes are eſſentially different from calx of ſtone or quick- 
lime, they have nevertheleſs ſome ſimilar properties, particularly thoſe which 
relate to fixed and volatile alkalis. Thus, for example, fixed alkalis receive 
from metallic calxes the ſame cauſticity and properties as from quicklime; and 
volatile alkali may be ſeparated from ſal ammoniac by metallic calxes, and par- 
ticularly by minium, as it may by quicklime ; and it receives the ſame changes, 
that is, it becomes more penetrating, is always fluid, and cannot be reduced to a 
concrete ſtate, when treated with a ſufficient quantity of theſe matters. See 
Qu1ckLIME. ca 


CXXXVI. CAMOMILE (0). 


(e) CamoniLE. In the cup of the flowers pitates were different from luna cornea and 
of camomile reſides a ſmall quantity of blue corroſive ſublimate, © Neuman. Camomile 
eſſential oil. The flowers contain alſo a flowers have been found by Dr. Pringle's 
ſal ine ſubſtance, which being extracted by experiments to poſſeſs eminent)y an antiſeptic 
decoction in wine, precipi filver and quality. | : 
meroury from aitrous dad, and. theſe ee, | 2 

| 2 CXXXVI. 
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CXXXVII. CAMPHOR: 'Camphor is a vegetable, concrete, very vola- 
tile ſubſtance, end inflammable, as eſſential oils are; of a ftrong ſmell, and 
eaſily ſolub! un ſpirit of wine. ; 

From all theſe properties, camphor perfectly reſembles reſins; but on the 
other ſide, it eſſentially differs from them in this, that when expoſed to fire in 
cloſe veſſels, it is. entirely ſublimed without ſuffering any decompoſition, and 
without leavinghany reſiduum of coal or other matter. Although it has a 
ſtrong taſte, it has not the acrimony of eſſential oils: the moſt cauſtic alkalis 
do not act upon it: the vitriolic and nitrous acids diſſolve it, but without 
effet veſcence, heat, - inflammation, ſcorching, or other ſenũble change, even 
when theſe acids are concentrated. F: Te: 
Nitrous acid diſſolves camphot without commotion; and the ſolution is clear 
and limpid. It is called Oil of Gamphor. When it is mixed with too much 
water, the mixture becomes turbid. and milky, becauſe the acid has a ſtronger 
affinity with water than with camphor. The camphor then quits the acid; 
and appears in white. flocks, which ſoon precipitate to the bottom of the 
containing veſſel, their weight being encreaſed. by ſome adhering acid. Bue 
when this acid is taken off by the water, the flocks of camphor riſe to the ſurface, 
and there float. When they are compleatly waſhed and dried; they are found 
to be camphor entirely ſimiſar to what it was before this ſolution and precipita- 
tion. This is a manifeſt f, that camphor receives nu change from the nitrous 
acid; which, however, of all acids, acts the moſt powerfully upon oily matters. 
See Oils (Es8EnTIAL) and REsins, fer the reſemblances and differences betwixt cam- 


- 


pbor and theſe ſubſtances. | | tl | 
It follows, from what has heen ſaid concerning the properties of camphor; that 
this ſingular ſubſtance, although it has many of the eſſential properties of 'oils 
and reſins, is not, however, comparable to any of thoſe which are known, and 
forms a claſs apart. As, excepting its concrete ſtate, camphor approaches more 
io the nature of ether, preciſely by thoſe very properties in which it differs 
from oils, it is to be preſumed that this ſubſtance is analogous to ether, as Mr. 
Macquer conjectures in his Elements of Chemiſtry. S ETREX. . 
All the, camphor which is ſold comes from India and Japan. It is pro- 
cured from a kind of laurel called Taurus Camphorifera. great numbers of 
which grow in the iſland Borneo. A long time this tree was believed to be the 
only vegetable containing camphor; but ſeveral modern chemiſts, and particu- 
larly Mr. Cartheuſer, have diſcovered, that many aromatic plants, as thyme, 
roſemary, ſage, and almoſt all the labiated kind, contain a ſubſtance of the 
nature of camphor, which may be extracted, although in very. ſmall quantities. 
Camphor when firſt extracted from its tree is mixed with many impurities, and 
is then called Rough Camphor. The Dutch, who chiefly make a trade of it, purify. 
it by ſublimation in glaſs matraſſes. 4 
 Camphor is uſed in medicine as ſedative and antiſpaſmodic. Ir ſucceeds well 
in many convulſions, and other nervous affections. This quality is common to, 
it, and to all other ethereal, oily, volatile ſubſtances, ſuch as Ether, Dippel's 
Animal oil, highly refified Eſſential Oils, Muſe, Caſtor, Opium, and other fimilar- 
| ſubſtances. Hoffman has obſerved and commended, more than any other phy li- 
cian, the ſedative powers of camphor. This ſubſtanee is alſo very were 
W 4 T is 1 „ uſed. 
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uſed as 4 powerful antiſeptic ; and when diſſolved in ſpirit of wine, is employed 
againſt gangrenes. 
- CXXXVIN.. CANTHARIDES ). 3 

C XXXIX. CAP. The piece which. terminates the top of 2 melting fur- 
nace is called the Gap, This piece has the form of an oblong dome. In one 
ſide there is a large oval door, intended for the introduction of a conſiderable 
quantity of coal at a time, becauſe this kind of furnace conſumes a great deal, 
and muſt be quickly ſupplied. The upper part of the cap is terminated by a 
tube os chimney, which may be lengthened at pleaſure by the addition of other 
tubes adjuſted to each other. See Furnace (MELTING). 

CXL. CAPITAL. The Capita! or Head. is the upper part of an 
alembic. Ste ALEMBIC, | 

CXLI. CAPUT MORTUUM. This is. a Latin name given to 
fixed and exhauſted reſiduums remaining in retorts after diſtillations.. 

As theſe reſiduums are very different, according to the ſubſtances diſtilled, 
and the degree of heat employed, they ought. to be ſpecified more particularly 
by adding a term denoting their qualities; as, for example, we might ſay, 
Earthy Reſiduum, Charry Reſiduum, Saline Refiduum, &c. This method is more 
accurate and diſtin, and is chiefly uſed by modern chemiſts. | 

C XLII. CARDAMOM (9). 

C XLII. CARD U US. . 

CXLIV. CARMINE (5). 

CXLV. CARNELIAN (#4. 

CXLVI. CASE-HARDENING (a). 


(p). CanTHARIDEs. Theſe inſets. by diſſolving cochineal in an alkaline lix-- 
contain a very acrid reſinous- ſubſtanee, fix ivium, and precipitating the ſolution by 
drams and two ſcruples of Which were ex- alum. It conſiſts, therefore, of the color- 
tracted by ſpirit of wine from four ounces. of ing matter of cochineal adhering to the 
cantharides. The ſtimulating power of earth of alum. 
cantharides is cauſed by this ſubſtance, and (1) CARNELIAN, Carneolus, or Sardus,. 
not, as ſome imagine, by a volatile alkali, is à ſemi - tranſparent reddiſh agate. Sce 
of which they yield leſs by analyſis than Ad AT. | 
ſome other animal ſubſtances, and none (vu) CASE-HARDENING- of iron is a ſu- 
without the action- of fire. Newnan. perficial converſion of that metal into ſteel 

(2) CAR DAMOM. An ounce of the ſeeds by the ordinary method of converſion, name- 
of theleſter cardamom contain about a ſeru - ly, by cementation with vegetable or ani- 
ple of eſſential oil, by which their pungency mal coals. This operation is generally prac- 
and aromatic ſmell are cauſed, with fourteen tifed upon ſmall pieces of iron wrought into 
grains of reſinous extract, and forty-five tools, and inſtruments; to which a ſuperfi- 
grains of mucilage. Neuman, cial converſion is ſufficient ; and it may. be: 

(r) Carpuus BexnepicTus. From four performed conveniently by putting the pieces 
ounces of the leaves of this plant may be of iron to be caſe-hardened, together with. 
obtained about 44 drams of reſinous extract the cement, in an iron box, which is to be 
by means of ſpirit of wine; or from the ſame cloſely ſhut and expoſed to a red heat during 
quantity of leaves, about 6 f of mucilagin- ſome hours. By this cementation, a certain 
ous extract by means of water. In the juice thickneſs from the ſurface of the iron will be- 
of this plant, after proper depuration and converted into ſteel, and a proper hardneſs- 
evaporation, ſaline cryſtals ſimilar to tartar may be afterwards given by ſudden extinc- 
are formed. Neuman tion of the heated pieces of converted iron” 


„ Canmape is a red pigment prepared in a cold fluid. Se STEEL, - 
d | * | CxLvII. 
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CXLVII. CAS SIA (x). 
CXLVIII. CASTOR (9). 
CXLIX. CAUSTIC (COMMON). Common cauſtie is a fixed 
alkaline ſalt, ſharpened by quick-lime, and deprived of all moiſture by drying 
and fuſion. The alkali employed for this preparation is generally potaſh. A 
lixiviem is made with quick-lime, like that of the ſoap-boilers, called ſoap-leys. 
See Lixiviom of SOAP-BOILERS.* This lixivium is to be evaporated to dryneſs 
in a copper or ſilver veſſel, Afterwards the dry matter is to be put into a cru- 
cible, and expoſed to fire till it flow like melted wax. Then it is to be poured 
into a baſon, and quickly cut into pieces, while it is till hot and moiſt, and 
is to be ſpeedily put into a glaſs bottle, well cloſed with a glaſs ſtopper. 

An alkali thus treated is much more cauſtic than ordinary fixed alkali. It is 
alſo more fuſible; and attracts the moiſture of the air much more readily ; for 
which reaſon it ought to be cut and put into bottles, while it is yet hot, other- 
wiſe it would become very ſoon moiſt. 

This alkali when applied to the ſkin during half or three quarters of an 
- hour, corrodes it, and forms a painful eſchar, like that produced by burning, 
It is employed to open iſſues, which formerly were much uſed, but were after- 
wards almoſt aboliſhed. They have ſince been brought again into frequent 
uſe ; and juſtly, for they are ſerviceable by evacuating vicious fluids which reſiſt 
other remedies. But at preſent common cauſtic is not much uſed for the opening 
of iſſues, becauſe it occaſions a quick and long pain. The common method 
at preſent is to make an inciſion with a knife, and to promote the ſuppuration by 
methods well known in ſurgery. | 

The cauſticity of common cauſtic muſt not be believed to proceed from a 
perfect drying and concentration of the alkali; This concentration does indeed 
augment its cauſticity z but we are no leſs certain, that independantly of that, 
alkalis treated with quick-lime are much more active and cauſtic, even when 
they are fluid, than any other alkalis. This is evident from the effects of the 
lixivium, or ley of ſoap-boilers, which almoſt inſtantaneouſly corrodes and de- 
ſtroys all animal matters. This cauſticity then is cauſed by ſome particular 
change produced upon alkalis fixed or volatile by quick- lime; which change 
probably conſiſts in depriving them of ſome unctuous matter, which invelops 
and blunts their ſaline principle. See ALkaLr (FixeD), ALKAL1 (VOLATILE), 
AmMMoNniac SaLT, SPIRIT (VOLATILE) of SAL AMMoONI1ac, Lixivium of 
SOAP-BOILERS | | | „ 

CL. CAUSTIC (LUNAR). Lunar cauſtic, or Lapis Infernalis, 
is acauſtic made by taking from lunar cryſtals all their water of cryſtallization 
fuſion, | 
e make the lunar cauſtic, cryſtals of ſilver are to be put into a Heſſian 
crucible, which ought to be large in proportion to the quantity to be uſed, be- 


(*) Cassia. The fruit called Caſſia Fi/- diſtillation with water, the peculiar ſmell of 
tularis contains a ſweet ſaline ſubſtance, ſo- the caſtor is given to the water: hence we 
luble in water or in ſpirit of wine. Neuman. may probably infer that it contains an eſſen- 

O) Casrox. Two drams and a ſcruple tial, oil. By diſtillation with ſpirit of wine, 
of extract may be obtained from an ounce none of this peculiar ſmell is given to the 
of caſtor by ſpirit of wine, or by water. By ſpirit. Newman. EIS 3 
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cauſe a conſiderable ſwelling and frothing happens in the beginning of this 
fuſion. The crucible is to be placed in a furnace which ought to draw little 
air, and ſurrounded by a very ſmall quantity of lighted coals, becauſe theſe 
cryſtals are very fuſible, and too great heat would be prejudicial to the prepa- 
ration of the. lunar cauſtic This matter is then to be very quickly liquified. 
In the beginning particularly, the heat ought to be moderate, otherwiſe a part of 
the matter might flow over the crucible, and deflagrate like nitre upon the coals, 
by which the filver would be reduced. While the ebullition gradually dimi- 
niſhes, the fire is to be encreaſed; and when the matter is brought to a perfect 
and tranquil fuſion, it is to be caſt into an iron mould previouſly heated and 
greafed in its inner ſurface, The lunar cauſtic is there to be left till ic is fixed and 
cold, and then it is to be put into a bottle with a glaſs ſtopper. The lunar 
cauſtic ought to be formed into ſmall cylindrical pieces, like pencils, of about 
a line in diameter, and the ſurgeon who uſes them puts them in a crayon or pen- 
cil caſe, to prevent his fingers being injured by touching them. The mould 
for the lunar cauſtic is ſo made as to give them that form. It conſiſts of 
five or ſix hollow cylinders, placed vertically and parallel to each other, to 
which a gutter is adapted, by means of which the matter is poured into them. 
This mould is compoſed of two pieces which exactly fit each other, in each of 
which the ſame number of hollow ſemi-cylinders correſpond to thoſe of the 
other. By this diſpoſition, when the lunar cauſtic is caſt and cooled, it is ob- 
tained in entire cylinders, by ſeparating the two pieces of the mould. 

The lunar cauſtic muſt be poured as ſoon as it is in tranquil fuſion, for that 
degree of heat is ſufficient to carry, off its acid, which may be obſerved to diſ- 
fipate in fumes ; and — Pot if it was left in the fire long after it is thus 
fuſed, it would loſe ſome of its cauſticity, which it entirely owes to this acid. 

The operation for lunar cauſtic ſhews two remarkable phenomena. The 
firſt is the black color aſſumed by the cryſtals of ſilver thus fuſed. I believe 
this color proceeds from a part of the phlogiſton of the nitrous acid, which 
attaches itſelf to the filver ſuperficially, and which always gives a black color 
to this and other white metals, ſuch as mercury, lead, and biſmuth, when it 
is thus united to them. 

The other remarkable phenomenon is a certain ſymmetry of arrangement, 
or cryſtallization, which lunar cauſtic takes when it cools and becomes ſolid. 
If a percil of lunar cult c be broken into pic ces, its inner ſubſtance may be 


|  obferved to be compoſed of needles or radii paſſing from the circumference to 


the center, much like the inſide of the round ferruginous and ſulphureous py- 
rites. This phenomenon is common to all bodies of a certain degree of ſim- 
plicity of compoſition, which paſs without agitation from a liquid to a ſolid ſtate, 
and is a ſpecies of cryſtallization. Perhaps the ſame phenomenon occurs in 
many other neutral ſalts in which it has not yet been remarked. See CavsTAL- 
 L1ZATION, 
Lunar cauſtic ought to be made with teſted ſilver. If ſilver allayed with 
copper be uſed, the cryſtals of ſilver ought to be well drained upon brown paper, 
by which they will be freed from the ſolution of copper, and will become white. 
This ſolution of copper in nitrous acid when dried is alſo cauſtic, but leſs ſo 
than lunar cauſtic, It allo has the inconvenience of becoming moiſt in the air. 
See StLvER, CAUSTICITY, and CRYSTALS of SILVER, 

CLI. 
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' CLI. .CAUSTICITY, By this word is denoted a quality belong- 
ing to ſeveral ſubſtances, by the acrimony of which the parts of living animals 
may be corroded, and deſtroyed. . Bodies which have this quality, when taken 
internally are true poiſons, The cauſticity of ſame of theſe, as of arſenic, is 
ſo deadly, that even their external uſe is proſcribed: by prudent phyſicians, 

Several others, as nitrous acid, lapis infernalis, or lunar cauſtic, common cauſtic, 
| butter of antimony, are daily and ſucceſsfully uſed to conſume excreſcences, 

to deſtroy fungous fleſh, to open iſſues, &c. They ſucceed very well when 
properly employed, and ſkilfully managed. „ r + 4 8 

The cauſticity of bodies depends entirely on the ſtate of the ſaline, and 
chiefly of the acid matters Which they contain. When theſe acids happen to 
be at the ſame time much concentrated, and lightly attached to the matters 
with which they are combined, they are then capable of acting, and are cor- 
roſive and cauſtic. Thus fixed and. volatile alkalis, although they are them- 
ſelves cauſtic, become much mom hy being treated with quicklime, becauſe 
this ſubſtance deprives them of much fat or inflammable matter, which binds 
and reſtrains the action of their ſaline principle. (z) By this treatment then, 
the ſaline principle is more diſengaged, and rendered more capable of action. 
Alſo, all combinations of metallic matters with acids, form ſalts more or leſs 
corroſive, becauſe theſe acids are deprived of all their ſuperabundant water, and 
are beſides but imperfectly ſaturated by the metallic matters. 

Nevertheleſs, ſome other circumſtance is neceſſary to conſtitute the cauſticity 
of theſe ſaline metallic matters. For the ſame quantity of marine acid, which 
. when pure and diluted with a certain quantity of water ſhould be incapable of 
producing any harm, ſhall however produce all the effects of a corroſive poi 
ſon when it is united with mercury in correſive ſublimate, although this ſubli- 
mate ſhall be diſſolved in ſo much water, that its cauſticity cannot be attri- 
buted to the concentration of its acid. _ 501 1 0 
Il! his effect is attributed by ſome chemiſts to the great weight of the metallic 

parts with which the acid is united. This opinion is "oy probable, ſince the 
cauſticity is nothing but its diſſolving pewer, or its diſpoſition to combine 
with other bodies; and this diſpoſition is nothing elſe than attraction, which 
is one and the ſame ching as weight er gravitation. | 

CLI. CAWK. (4) © | * 

CLIY. CEMEN T. All thoſe powders and paſtes are called cements, 
with which any body is ſurrounded in pots or crucibles, and which are capable, 
by help of fire, of producing changes upon that body. Hence the expreſſions 
to cement, and cementation. | KS: | | 

The principal .cements are the royal cement, which is uſed to ſeparate 
ſilver from gold in the operation called Concentrated Parting ; [See ParTiNG 


(z) The ſubſtance which quick-lime takes 
from alkaline ſalts, by which the diſſolvin 
power of theſe ſalts is encreaſed, is fixable 
air. See AIR (FixABLE). | 
() Cawx js a white, very denſe, ſparry 
ſubſtance, unſoluble in acids, and fuſible by 
fire, It is generally found in or near lead- 


mines. If an ounce or two ounces of cawk 


be thrown red-hot upon ſixteen ounces of 
melted: antimony, and the fuſion continued 
about two minutes; a regulus weighing fif- 
teen ounces will be obtained and 


white. Sie Phil. Tranſ, Num. 110. This 
experiment Dr, Lewis has 


uently re- 
peated with ſucceſs, opponents 


(Concrn- 
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TRATED) the cement for converting iron into ſteel (ce STzzL) z the cement for 
converting certain glaſs into porcelam (ſee GLASS and PoRCELAIN); the cement 
for converting copper into braſs; ſee Br Ass. 

Cements may be made of many various'kinds, and for various purpoſes, by 
varying the materials of the compoſitions. Cementation is generally a very 
powerful method of producing changes upon bodies, or of forming combinations 
which could not otherwiſe be caſily effected ; becauſe in this operation the active 
matters of the cement are in a ſtate of dryneſs, are reduced into vapors, and aſ- 


| ſiſted by conſiderable heat. 


CLIV,CEMENT-COPPER. (3) 
CLV. CENTAURY. ( ö | 
CLI. CE RUS S, or WHITE LEAD. Ceruſs is a kind of ruſt 
of lead which has been corroded and half-diffolved by vapors of yi 3 
make ceruſs, leaden plates rolled ſpirally, ſo that the ſpace of an inch ſhall be 
left betwixt each circumvolution, muſt be placed vertically in earthen pots of a 
roper . ſize, containing ſome good vinegar. Theſe leaden rolls ought to 
be ſo ſupported in the pots, hat they do not touch the vinegar, but that 
the vapor of this acid may circulate freely betwixt the circumvolutions : theſe 
pots are to be covered, and placed in a bed of dung, or in a ſand- bath, by which 
a gentle heat may be applied. The acid of yinegar, which very well diſſolves 


lead, being thus reduced into vapors, calily attaches itſelf to the ſurface of theſe 


plates,. penetrates them, and is impregnated with this metal, which it reduces 
to a beautiful white powder called Ceruſs : when a ſufficient quantity of it is 
collected on the ſurface of the plates, the rolls are taken out of the pots, and un- 
folded ; the ceruſs is then taken off, and they are again rolled up, that the ope- 


- | ” 


ration may. be repea 
r 


As in this operation the acid of vinegar is overch with lead, this metal 
thus c into ceruſs, is not properly in a ſaline ſtate z hence ceruſs is not in 


painting, for which it is chiefly employed. | 

Ceruls ground and prepared for painting is called white lead. It is the only 
white hitherto found fit for painting in oil. diſcovery of another white for 
this purpoſe is deſirable, not only its faults as a paint, but alſo from its 
injuring the health of perſons employed in i manulalture, by affeting theth 
with a diſeaſe, which lead and all its preparations frequently occaſion, called 
the colic of minerals, or the calic of painters. vey r 

Ceruſs, like the other preparations of lead, is drying, ſedative, and lenient; 


as fuch it is employed, but only externally,, It is an-ingredient in many oint- 


(3) CauUr, or Zienc Corrix, is fer centaury contain a bitter ſubſtance ſo- 
copper R from vitriolic waters by luble by water, or by ſpirit of wine. The 
iron. The name is derived, as is ſaid, from green color of the plant reſides in the reſinous 


_ a vitriolic water in H called ziment, part, being extracted by ſpirit of wine, but 


X ments, 
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ments, plaiſters, and other pharmaceutical preparations deſigned for external 


maladies, 

As lead is much divided in ceruſs, and is already penetrated with a certain 
quantity of acid of vinegar, its ſaturation with this acid may be eaſily com- 
pleated, by diſſolving ceruſs in diſtilled vinegar. Thus the lead is entirely re- 
duced'to a faline ſtate. From this ſaturation a cryſtallizable neutral ſalt with 
metallic baſis reſults, called ſugar or ſalt of lead See Sucar of Lrap. 

-CLVIE CERUSS ANTIMON x. This name is given by ſome 
chemiſts to a pearl. colored matter, or white earth, which ſeparates from the 
water with which diaphoretic antimony has been waſhed. It is the fineſt part of 
the white calx of antimony, which has been diſſolved = the alkali of nitre formed. 
in this operation. The peculiar earth of the alkali, ſome of which always: 
ſeparates after every calcination and ſolution, probably makes a part alſo of the- 
ceruſs of antimony. See DraynorETIC MINERAL, | 

CLVIII. CHALK. Chalk is a calcareous earth, found in form of friable- 
ſtones, and therefore cannot be poliſhed as marble and other hard calcareous: 
ſtones may. Chalk is alſo found in powder. This ſubſtance has all the pro- 
perties which characterize calcareous earths. See EarTas (Calcareovs). 

CLIX. CHALK (BLACK. (a). | 

CLX. CHARACTERS. Chemical characters are ſigns invented 

to repreſent the principal ſubſtances and operations in a conciſe manner. Theſe: 
| s ought to be underſtood, becauſe they are uſed by many authors, and in: 
tables of affinities. See the PlATE SJ. . 

CLXI. CHEESE. Cheeſe is the mucilaginous or gelatinous part of 
milk. As the milk of all animals is à true emulſion, the cheeſe or caſtous part 
of milk is an intermediate ſubſtance by which the oily or butyraceous part of this 
liquor is divided, and fuſpended in the ferous part. Thus cheeſe is in milk what 
mucilage is in emulſions or milky juices of vegetables; but although it has ſome 
properties common with mucilages, it differs in other reſpects, particularly in its: 
want ed ductility, or its viſcidity, and in its property of coagulating by heat and 

acids. 
Milk is compoſed of three very different ſubſtances, butter, cheeſe, and whey. 
Theſe ſubſtances are only well mixed together, but not combined, ſince they are 
capable of a ſpontaneous ſeparation or analyſis: but this ſeparation is not entire 
and exact, except it be procured by methods pecullar to each of theſe ſubſtances. 
See Burr ER, Mk, and Wuxv. | | 7 

To have cheeſe as pure as is poſſible, freſh milk, after the cream is well taken 
off, muſt be curdled by runnet, or by cream of tartar z the whey then muſt be 
well drained from it, and it muſt. be frequently waſhed” with muck pure water. 
If it be then expoſed to diſtillation with a graduated heat, at firſt 1 ; 
ariſes which has a ſlight ſmell of milk or of cheeſe, without any marks of an acid 


or of an alkaline quality. This phlegm ariſes with the heat of boiling water; 


_ (4) CrALKk (BLack); hums nigra pic- cinable by fre to a reddiſh white earth. It 
teria; atramentum ſciſſile. This is a light, is, unſoluble by acids, and ſeems to be a bi- 
earthy, flakey ſubſtince uſed for drawing tuminous Fai: Wallerius ſays, that ig Swe- 
black lines on paper, and for mixing with den, near Huneberg, a black earth is as 
oil or water for the uſe of painters, It 1s cal- diffuſible in water as Indian ink, 
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and when the heat is encreaſed an oily and ſaline ſpirit ariſes. The ſaline part of 
this ſpirit is generally a volatile alkali, Afterwards a ſmall quaiity of empyreu- 
matic oil ariſes, which is at firſt fluid, and becomes more and more thick artd 
fetid. Concrete volatile alkali alſo ariſes in this diſtillation; and at. length when 
the retort is very red-hot, and nothing more ries, a confiderable quantity of 
coal remains. This coal is of that kind which cannot be burnt without very 
great difficulty, | 
From this analyſis of cheeſe, which reſembles the analyſis of all an mal matters, 
this ſubſtance a to be the moſt animaliſed part of the milk; for butter and 
whey furniſh rinciples, and particularly much acid. We muſt, however, 
obſerve, that cheeſe made of the milk of frugivorous animals may furntſh acid, 
Inſtead of volatile alkali, This difference depends perhaps on the nature of the 
aliments uſed by the animals from which the milk is taken, and alſo of their 
temperaments, diſpoſitions, and nature of their digeſtions; for, in general, the 
ſtate of the acid, and its greater or leſs diſpoſition to be transformed into volatile 
alkali, are very variable in the animal kingdom, particularly in thoſe animals which 
live only on vegetables, and in their milk, which ſtill more approaches a vege- 
table nature. 1 
This matter, although very intereſting, has been much neglected by chemiſts. 
We find, in the Elements of Practical Chemiſtry, an analyſis of cheeſe produced 
from cows milk, and in that analyſis no mention is made but of an acid, which 
ſhews the variations that may happen in this matter. We wiſh it were examined 
as accurately as it deſerves; but for this ſe many experiments which require 
much time and favorable circumſtances ought to be made; which could not be 
done without having ſeveral cows of different ages, fed with different herbs and 
grains, at different periods from their having calved, and at different ſeaſons of 
the year. Ke Mruk. AY 
Xn. CHEMISTRY. Chemiſtry is a ſcience, the object of which 
is to diſcover the properties of bodies by analyſis and by combination. 
The advantages reſulting from this fcience are too manifeſt and too numerous 
to require an enumeration in ſuch a work as this. 
CLXIII. CHERT. (e) 
'CLXIV. CHRYSOLITE. (f) 


CLXV. CINNABAR, Cinnabar is of two kinds; one is native, the 


other is artificial, 

(e) CnIRT, or CREATE; petrofilex 1 
pelluci lapis corneus, hornflein of 2 
mans, Chert is a ſemi-tranſparent ſtone of 
the ſiliceous kind. See its chemical proper- 
ties under the article EARTH (ViTRIFI- 
ABLE). It is generally leſs hard and of a 
coarſer texture, common flints. Large 
quantities of chert are found in beds of lime- 

ne, as flints are found in beds of chalk, 
with this difference, that flints conſiſt of 
looſe nodules, and chert often forms 
maſſes of the rock. They are uſed as gri 


ng ſtones for grinding calcined flints, and 


other hard ſubſtances, but haye too ſmooth 
and cloſe a texture for the grinding of corn, 
 (f) Canvoottts is a pellucid, yellow- 
N —— 
rom e of i 
Eo e 
| or. It is pro ) 
or variety of topaz. Its chemical | ies 
2 the article Ka TH (VIr AIT IAST B). 
is gem may be imitated by adding twenty 
grains of trocus martis to two ounces of 
cryſtal-glaſs, and fix ounces of minium. 
X32 Natire 


Native cinnabar is a heavy and brittle mineral, of a very deep red color when 
it is in a lump, and conſiſts of ſhining, needle-like, parallel ſtriæ. 

This mineral is ow ha of mercury and ſulphur, as will be proved when 
we ſhall relate its analyſis. It is, properly ſpeaking, mercury mineraliſed by 

ſulphur, or a true ore of mercury. | 3 

Cinnabar cannot be attacked in the humid way by any chemical agent. It is 

volatile ; fo that, when expoſed to fire in cloſe veſſels, it is entirely ſublimed, 
without ſuffering any decompoſition. The ſublimation may be repeated any 
number of times without any change upon the ſubſtance. bil 

If cinnabar be expoſed to the action of fire, with acceſs of air, it is decom- 
poſed by the burning of its ſulphur, and then the mercury diſengages itſelf in 
vapors but as theſe vapors are not eaſily to be collected, and as many of them 
would be loſt by this method of decompoſition with acceſs of air, another method 
is employed of decompoſing cinnabar in cloſe veſſels, by means of ſome ſubſtance 
to which ſulphur has a greater affinity than to mercury. Many ſubſtances are 
known to be poſſeſſed of the quality required for this purpoſe. 

Fixed alkalis, quicklime, calcareous earths, iron, copper, tin, lead, filver, 
biſmuth, and regulus of antimony, have a greater atfnity than mercury has to 
fulphur, and conſequently are capable of decompoſing cinnabar. Of theſe ſub- 
ſtances iron is found to be the moſt convenient, and is therefore moſt uſed for 
the decompoſition of ſmall quantities of cinnabar. When this decompoſition is 
to be made, equal parts of Kings of iron and cinnabar are to be well mixed to- 

ther, and put into a retort, which is to be expoſed in a furnace to a naked 

e, or in a ſand-bath ſo diſpoſed that a ſufficiently ſtrong heat may be applied; 
a receiver containing water 1s to be adapted to the retort, and the diſtillation to 
be promoted. The mercury diſengaged from the ſulphur by means of iron is 
raiſed into vapors, molt of which are condenſed in the receiver, at the bottom of 
which, under the water, they appear changed into fluid mercury; a ſmall part 
of the mercury remains much divided, and floats on the ſurface of the water in 
form of a black powder, which muſt be carefully collected, and mixed with the 
maſs of fluid mercury, with which it eaſily incorporates ; this mercury, which is 
then to be ſtrained through cloſely woven linen, is very pure. It is called 
mercury reviuiſed from cinnabar; and this reduction is called reviviſication of 
mercury from cinnabar. In the retort is found a maſs compoſed of the iron em- 

loyed, and of the ſulphur of the cinnabar; or if, inſtead of iron, ſome other 
1 was employed, it would be found after the operation united with t he 
ſulphur. Thus if an alkali or calcareous earth has been employed, an earthy 
or alkaline hver of ſulphur will be found 3 we 4 1 -Y 

By weighing the cinnebur employed in chis proceſs, and the mercury 
taitſed by it, "this merrury is und to be fevthidighths of the whole cinnabar. 
Thus in cinnabar ſeven parts of merrury are united with one part of ſulphur. 

From a 'Kiiewledge of the conftituient purts of dhnabar we may learn a method 
of compoſing an artificial cinnabar entirely ſimilar to the natural. For this pur- 
poſe, mercury und ſulphur muſt be ſuſed and triturated tagerher till they unite 
well, and form a black body called 1£/hvpps| minefal. Ser Erhiors Mix RAL. 
This Ethiops mineral is then to be ſub ; bur we mult obſerve, that the 
operation is attended with ſome difficulties; (War Deux. and perfect ein- 

* 


in which the mercury and Mphur are exactly proportioned, cannot be 
obtained 
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obtained by the firſt ſublimation. The firſt ſublimate is always overcharged with 
ſulphur, which gives it a black color. The reaſon of this is, that more ſulphur 
is neceſſarily employed to make the ethiops ' mineral than is ſufficient to form 
cinnabar : but by each ſubſequent ſublimation ſome of that ſuperfluous ſulphur 
is ſeparated, till at length, by five or fix ſublimations, it becomes entirely ſimilar 
to native cinnabar. (g) . 55 | ? 
CLXVI. CINNABAR F ANTIMONY. An artificial cin- 
nabar may alſo be obtained ſrom the decompoſition of corroſive "car 
antimony. This operation is. performed by mixing together and diſtilling theſe 
two compound ſubſtances. The marine acid of corroſive ſublimate, which has 
a ſtronger affinity to regulus of antimony than to mercury, quits this latter ſub- 
: ſtance to combine with the former, with which it forms a new compound called 
butter of antimony, that paſſes by diſtillation into the receiver. See BuTTER of 
AnTIMMoxyY, ©, 5.7 OE, N 
Alſo the mercury of the corroſive ſublimate, being diſen from ĩts marine 
acid, unites with the ſulphur of the antimony likewiſe diſengaged from its re- 
gulus; and theſe two ſubſtances, thus united, are ſublimed in form of cinnabar 
after the butter of antimony has been diſtilled : but although in this proceſs t 
mercury is not previouſly united with the ſulphur into an ethiops, the tame ſuper- 
fluity of ſulphur is perceived in the cinnabar produced by this as by the farmer 
ation; becauſe the quantity of antimony neceſſarily employed for the com- 
pleat decompoſition of corroſive ſublimate, contains more than the requiſite 
quantity of ſulphur for the formation of perſect cinnabar with the quantity of 
mercury contained in the corroſive ſublimate. This inconvenience is to be re- 
medied by the method directed in the former proceſs; that is, by repeating the 
ſublimation till the cinnabar becomes perfect, and entirely ſimilar to the native. 
It is called cinnabar of antimony, becauſe its ſulphur has been furniſhed by anti- 
monv. 1 * AMD) een LY | © TO at 
The chief uſe of cinnabar is for painting. Although this body be compoſed 
of ſulphur, the color of which is a light citron, and of mercury which is white 
as ſilver, it is neverthelcſ{s of an exce ing ſtrong red color. Lumps of it are of 
adeep brown red, without brilliancy. But when the too t intenſity of its 
color is diminiſhed by bruiſing it and dividing it into ſmall parts, (which is a 
method generally to leſſen the intenſity of all colors) the ted of the cinnabar 
becomes more and more exalted, flame-colored, and exceedingly. vivid Ind bril- 
liant, In this ſtate cinnabar is called vermiliꝶ sn. 
Cinnabar is often employed as an internal medicine. Hoffman greatly recom- 
mends it as a fedative and antiſpaſmodic; and Stahl makes it an ingredient in 
his temperant powder. Other very intelligent phyſicians, and particularly Mr. 
Cartheuſer, deny that cinnabar taken internally has any medicinal quality. 
Their opinion is grounded on the unſolubility of cinnabar by any jag? i=l 
- This queſtion concerning the utility of cinnabar taken internally cannot be de- 
cCided without new reſearches and experiments. But cinnabar is certainly uſed 


'(g) Hoffman ſays, that cinnabar may be cury imbibes the ſulphur from the volatile 
produced without ſublimation by ſhaking or pint, and forms with it a-deep,red powder, 
the color of which is not inferior to that of 


ſucceſsfully 


digeſting a liitle mercury with volatile tinc- 
ture of ſulphur, by which means the mer- ordinary cinnabar, 
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-Fuccefsfully to procure 2 mercurial fumigatian, hen that method of cure 4 
proper in venereal diſeaſes, For this pyrpoſe cinnabar is burnt in an open fire 
on red-hot coals, by which the mercury is diſengaged, and forms vapors, 'which 
being applied to the body of the diſcalcd perſon, penetrate through the pores 
Oe {kin, and produce effects ſimilar to thoſe of mercury adminiſtered by 
on. | 
When fumigations of cinhabar are applied, the patient ought not to be 
ſed to breathe the vapors of the wa and of the burning flphur, which 
might injure him. See Mzxcury and Sulrnux. ( =. 15 
LXVII. CINNAMON. (6) | 
CLXVIII. CIVE T. (4) » 
CLXIX. CLA, r ARGILLACEOUS EARTH, is 2 
particular kind of ſtrong earth, conſiderable banks of which are found almaſt 
every _ £8 greater or leſs depths, The general properties and character» 
-.aftics. af. Arc: | 
1. This earth makes no ſenſible efferveſcence with acids, although it be ca- 
-pable of ſolution by acids, as we ſhall ſee. 
2. Clay being moiſtened with water, imbibes ſome of that liquid, ſwells, and 
mies with it. 19 Y 
3. When it is mixed with no more than the neceſſary quantity of water to re- 
duce it ro a moderately ſoft paſte, it is ſo ductile as to be capable of being 
--worked upon a potter's wheel, and of being formed in moulds. By theſe means 
Feſſels may be made of it which keep their form. | ; 
4. Clay is denſe, compact, and cloſe, When its ſurface is rubbed with. a po- 
- ſhed body, it alſo becomes poliſhed. . 
5. If it be expoſed when moiſt to a r heat, it gradually dries and con- 
tracts; that is, its dimenſions become leſs; hence it. is very apt to crack. (I) It 
retains moiſture pretty ſtrongly, and difficultly allows the laſt portions of it to 


i 2 

6. If clay be heated much, and quickly, before it be perfectly dried, it burſts 
with loud noiſe from the effort made by the water rarefied and changed into 
vapor, to eſcape from the parts of this tenacious earth which 7 tem Thus 

this burſting and cracking do not happen, if the clay expoſed to heat contain 
water enough to render it ſoft; becauſe then the water finding much leſs reſiſtance 

. from the clay, only ſeparates the argillaceous parts from each other, and eſcapes 

' with conſiderable intumeſcence. | 


5) Some native cinhabars, according to ( CzveT is an odoriferous unctuous 
| Bruckman, 222 Itinar.) are ſo hard, that animal juice, ſoluble in oils, but not in ſpirit 
they are poliſhed, turned in a lathe, and of wine, nor in water, even by means of 
wrought like marble. - ſugar. Neuman. 
(i) Cinnamon. From 16 oz. of the beſt 
cinnamon ſcarcely more than two ſcruples (/) Dr. Lewis found from ts, 
and 2 half of eſſential oil can be obtained. that pure clay ſoftened with water to a due 
This oil may be raiſed by diſtillation with conſiſtence to be worked upon a. potter's 
water, but ſcarcely with ſpirit of wine. The wheel, contracted by drying irth part of 
whole taſte and flavor of cinnamon may be every dimenfion, | 
extracted by digeſtion with ſpirit of wine. | it 


o 
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7. IF clay, previouſly well dried, be expoſed to a very violent fire, ſuch 
A 1 wy don of a glaſs - houſe, it does not melt, and reſiſts much more 
than ſand does the action of fluxes and · vitrifying matters. By fire its parts are 
only very ſtrongly agglutinated; and the maſs of clay thus calcined is called 
baked clay. During this baking it contracts in every dimenſion, and becomes as 
hard as flint, ſo that it is capable of ſtriking fire with ſteel. 

8. When clay has been thus baked by fire, it becomes no longer penetrable 
by water. If it be ground and levigated, it mixes with water as very fine ſand 
does; that is, it does not. form, as the crude clay does, - a tenacious, ductile 
paſte, fit to be turned on a potter's wheel. _ we 

9. Clay. is entirely ſoluble in acids, and icularly in the vitriolic, with 
which acid · it forms a vitriolic falt. with an y baſis, which is true alum. See 
ALUM. 2 

10. Laſtly, clay, which, when unmixed, perfectly reſiſts the moſt violent fire 
without ſhewing any tendency to fuſion, being mixed with equal parts of any. 
calcareous or gypſeous carth, and with two parts' and a. half, or three parts of 
any ſand or vitrifiable ſtone, now becomes fuſible, and diſpoſes the. other two. 
earths to fuſion... | e ton, 

All the properties which we have enumerated are eſſential to argillaceous earth, 
when ly pure; that is, when free from any mixture of heterogeneous 
matter. Clay ſo perfectly pure has never yet been found in the earth. 

Mr. Macquer, in his Memoir upon clays given to the Academy in the year: 
1962, from which Memoir the greateſt part of. the preſent article is taken, ob- 
ſerves, that clay being an earth miſcible with-water, is liable to mixture with, 
many other matters, and that from this cauſe. we never find pure clay, which 
ought eminently and excluſively to poſſeſs the argillaceous properties, and which - 
ought to be always the ſame, without any peculiar differences; and laſtly, that 
the only certain method. of procuring this earth is to extract it from native clays, 
or from other bodies which contain it, by means of vitriolic acid, with which it 
forms album; and then to decompoſe this alum by phlogiſton oy alkalis, which 

the: vitriolic acid ; therefore, properly. ſpeaking, earth of alum well 

can be conſidered as the anly pure clay. Further, this earth has ſo 

affinity with phlogiſton,.that we cannot e to obtain it perfectly free 

from this principle. The general. properties of clay, deſcribed above, are then 
ſolely applicable to this kind of earth. See the word Alux. 

Native clays poſſeſs more or leſs of theſe properties in proportion as they axe 

leſs or more altered by mixture of heterogeneous matters. = 

A clays are very uſeful / in chemiſtry, in arts, and in many - purpoſes of otdi- 
mry life, we ſhall. mention ſome important parts of knowledge concerning * 
as, the methods of diſcovering their purity, the places where they may be found, 
— — ifying them. 7 

purity of clays is known by the general properties above related. The 
more any native clay poſſeſſes of theſe properties, the purer it is. "i 
The ſubſtances which hurt the purity of native clays are ſand, phlogiſton, 
bituminous matters, vitriolic acid, Heulbe earths, pyritous matters, calcareous 


Inflammable 
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Inflammable matters. alter the color of clay, which when pure ought to be 
white. Its color is affected alſo by colored metallic earths, particularly by thoſe 
of 'coppet and iron, and by all pyritous matters. wo 
* Clay, which is- colored only by an inflammable matter which is not metallic, 
loſes its color by fire'with-acteſs/of air, and becomes white. Of this kind are 
molt grey and brown clays, of an uniform color, and not veined. | 
Clays colored by pyritous matters, or by earths of iron or copper, are not 
rendered white by fire, till they are perfectly deprived of tlieſe metallic earths. 
A certain quantity of theſe heterogeneous tubſtances in clay render it fuſible. 
Such clays are known by their colors, which are yellow, red, green, or veined, 
and marbled with ſeveral of theſe colors. They are the moſt unkit of all clays 
for the making of utenſils intended to. ſuſtain intenſe heat, fuch as chemiea 
veſſels, and the bricks, crucibles, or pots uſed in glaſs-houles, ge 74) 
Wi. may obſerve, that even the pureſt native clays are never entirely free from 
a mixture of ſome parts of metallic, particularly ferruginous earth. Mr. Macquer, 
who has examined above eight hundred clays,” ſays, in the above quoted Me- 
moir, that in all that number he did not find one, even amongſt the whiteſt, that 
was entirely pure and free from metallic matter: but when a very ſmall quantity 
of ferruginous earth is in clays z when it is not uniformly mixed with them 
tgh all their maſs, which is known by a beautiful and pure white color, but 
is diſperſed in ſmall yellow ſpots, as it frequently is; then ſuch clays o to 
be conſidered as being of a very good quality. The only practical of 
ſeparating theſe ferruginous parts, is to break the clay into imall lumps, and to 
cut out 9 fpoms. This ought to be done before the clay is mixed with 
water; becauſe by waſhing the ferruginous = are not ſeparable, but arc more 
intimately mixed with the purer part of the clay. gr bas dn, | 
Pyritous matters, mica, and coarſe ſand mixed with clays render them brittle, 
and diminiſh their ductility. Clays are caſily cleanſed from the greateſt part of 
theſe heterogeneous ſubſtances w 4 —— that is, by mixing the clay well with 
much pure water, which is to reſt till only the fineſt and lighteſt parts of 
the clay remain ſuſpended in the water, the parts having ſubſided to the 
bottom: the water then is to be decanted off the groſs ſediment, and paſſed 
— a fine ſilken ſearce: the ſediment which is depoſited from this decanted; 
and water is the fineſt and pureſt part of the clay, and t to be care 
fully and cleanly collected and dried. This 72 — of clay by waſhing is 
"ey neceſſary when good pottery or porcelain is to be made. See PoTTERY 
..... 
ö e pyritous particles found in Clays m very A bit of 
Pyrites in dee which is expoſed to a baking fire, always forms a cavity in 
the clay lined with a black leaden color. Mh jo den od 
The waſhing with water is an effectual method of ig from clay even 
the ſmalleſt 1 of pyrites ; becauſe theſe particles eſſentially a ſpecific 
gravity much greater than that of clay. But and mica ate not ly ſe- 
—.— from hy. Mr. Macquer has ſhewn in his Memoir, that the moſt care- 
I'wathing is inſufficient for an entire ſeparation of ſandy particles contained in 
clays; becauſe every native clay contains a conſiderable quantity of ſandy ar- 
icles as fine and as light as the clay itſelf, * 5 
; Nai. | 1c 
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Mica alſo cannot be ſeparated from clay for the ſame reaſon: but theſe fine 

icles of ſand and mica, which cannot be ſeparated by waſhing, do not injure 

works made of the clay, but are rather uſeful by preventing cracks in drying 
and baking. See PorrERV. 

The particles of calcareous earths which injure the purity of many native clays, 
are el diſcovered by the efferveſcence which they make with nitrous acid. 
This kind of earth cannot be ſeparated from clays by waſhing, from the fineneſs 
and lightneſs of its parts. Clay containing a certain quantity of calcareous earth 
is by this mixture rendered fuſible, from the ſandy particles infeparable from the 
clay: hence all calcareous clays are improper for making utenſils intended to ſuf. 
tain intenſe heat. | | | | 

Laſtly, vitriolic acid, which appears to have been combined and diſtributed 
in a ſingular manner by nature in all clays, may be ſeparated from them by di- 
geſting them in an alkaline liquor, and afterwards by edulcorating this clay with 
a ſufficient quantity of water: but this purification of clays is not neceſſary for 
moſt purpoſes to which theſe earths may be applied ; becauſe this acid is not in- 
jurious. Vitriolic acid mixed with clays renders them capable of decompoſing 
nitre and common ſalt, and of diſengaging the acids of thoſe ſalts. 

Theſe extraneous matters being found naturally mixed with clays either ſingle, 
or ſeveral together, and in all proportions, occaſion a great variety of native 
| clays. No earth has ſo many different kinds; and undoubtedly from this great 

_ proceeds the multiplicity of names which are annexed to the ſeveral kinds 
Y. - ; a 

The earths called boles, bolar earths, and ſealed earths, are true clays. Theſe 
names have been chiefly applied to thoſe clays which ſtick ſtrongly to the tongue, 
and alſo to certain clays filled with a large a_ of ferruginous earth, by 
which they are uniformly colored red or yellow. names are applied to 
clays from their particular uſes. Such are fuller s- earth, tile- earth, brick-earth, 
potter s-clay, pipe- clay, porcelain- clay. 

The earths called marles, as — are capable of dilution in water, have a cer- 
tain of binding quality, efferveſce with nitrous acid, are fuſible with an 
intenſe and to be nothing elſe than clays more or leſs ſandy, and 
mixed with mych calcareous earth. (has ta 38 0 

Laſtly, epithets are given to many clays denoting their color, as white clays, 
grey clays, blue clays, &c. | | 

ut theſe names communicate little k on the true nature of the ſeveral 
native clays. A more particular examination by chemical proofs is requiſite to 
inveſtigate the heterogeneous matters with which different native clays are mixed, 
the mixture of which alters the _ of ſimple and primary argillaceous earth, 
to which they owe all poſſeſs properties; then names might 
be given which ſhould indicate their color and the heterogeneous matters with 
which they are mixed, or at leaſt thoſe which prevail moſt. Thus amongſt theſe 
names we ſhould have white, ſandy, micaceous, or calcareous clays ; grey or Hue 
pyritous clays ; red or yellow ferruginous clays ; black bituminous clays, &c. 

As our intention in this work 1s not toenter into the details of natural hiſtory, 
we ſhall ſay no more this ſubject. What we have ſaid concerning the pro- 
perties of pure clay, and the different ſubſtances which alter ics purity, and more 
or (cſs diſguiſe the argillaceous — of native clays, is ſufficient to give a 

notion 
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notion of the light which chemiſtry can throw on natural hiſtory in this and 


many other*inſtanths; _ . 

In Mr. Gellert's table the ſubſtances capable of acting upon clays are ſet down 
in the following order: Vitriolic acid, partly (ſee an explanation of this word 
partly at the artrele Alux), liver of ſulphur, fixed — — calx of trail, 
calx of antimony, gypſeous earth, calcareous earth. | 8 

CLXIX. CLO VES. ( 

CLXXI. CLYSSU.'S. By ye word cly us are meant the e which 
riſe during the detonation of nitre with any inflammable body. ' Theſe vapors 
may be collected and condenſed into a liquor by a-proper apparatus of veſſels. 

The vapors reſulting from the detonation of nitre with charcoal are called 


 clyſſus of nitre. To prepare this elyſſus, an earthen retort muſt be employed ca- 


ble of ſuſtaining a heat applied ſuddenly without injury. 
This retort, 2 ought — tubulated, is to be placed in a furnace, and 
to it a very large balloon with a ſmall hole is to be adjuſted. When the bottom 
of the retort has become red-hot, a ſmall quantity, that is, a dram and a half, 
or two drams, of a mixture of purified nitre and charcoal powder, is to be 
thrown into the retort through the tubulated part, which muſt be immediately 
afterwards cloſed; we arne en eee, and _ vapors are condenſed in the 
receiver. 

Other parcels of the i Pure mixture are to be thrown in begeben with 

re- 


the ſame * re, till a ſufficient quantity of liquor is collected in t 


ceiver. If, inſtead of charcoal powder, ful ble be employed to detonate with 


-nitre in cloſe veſſels, . the liquor obtained is called clyſus of ſulphur ; and if 


— be employed — detonate with nitrey/ the Meer is called e. of 


an 


The old chemiſts who have practiſed theſe operations believed, that the liquors 


thus obtained had particular — for alchemical purpoſes. For this reaſon, 


they made this preparation with great apparatus and trouble. But now, when 
chemical operations are better underſtood, theſe liquors are believed to have no 
virtues. The clyſſus of nitre is made in laboratories, not for any uſe to which 
it. can be — but to eſtabliſh- a theory concerning the nature of nitrous 
acid, and to prove chat this acid is entirely deſtroy and decompoſed by 
detomition. : oligo zn gagons” 1746) 

For, when the operation is finiſhed, nothing i is found in the retort but the 
alkali which was the baſis of the nitre; and the liquor contained in the receiver 
has no acid taſte, does not redden the tincture of turnſol, makes no efferveſcence 
with alkaline n _ and enk, a io rj which in Daetiches Mightly 

wtf 6 

i (+) uss, — of lords nating rh will will erinſiphd. No plant, or 
reſides in their reſin, or rather in a combi- * „eontains ſo large a * 
nation of reſin with eſſential oil; ſor the — of eſſential oil as cloves do. 
ſpirituous extract is very pungent; but if ſixteen ounces Neuman obtained by Agila 
the oil and the reſin contained n chis extract hon. my aunces and wm arms, and Hoff- 
be ſeparated from each other by diſtillaſion e fr ig the ſame quantity an 
the oi will he very mild ; and any pung N dies an ** bh &. 7 4. REA 
which it does retain proceeds ffom mY tag: 

n ebe A pon and the ar 
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alkaline, becauſe the force of detonation is capable of raiſing ſome ſmall part of 
the alkali of the nitre, - 0 

The clyſſus of ſulphur is acid, becauſe the vitriolic acid of the ſulphur is not 
decompoled, as the nitrous is, by combuſtion, but is diſrngaged aiid fer at 
liberty by the burning of the phlogiſton of the ſulphur. Beſides, one part of 
this vitriolic acid when diſengaged acts upon the nitte, forms with its baſis a vi- 
triolated tartar called G/aſer's ſa! poilychreſtum,: and diſengages the nitrous acid. 
This portion of nitrous acid thus diſengaged by the acid of ſulphur, and which is 
no longer retained and fixed by an alkali, is not capable of inflaming with phlo- 
giſton : wherefore it is not decompoſed, and, together with the vitriolic acid 
which is not fixed by the alkali of the nitre, makes part of the clyſſus. lber 
I) be clyſſus of ſulphur appears then to be — 1. Of a part of the ni- 

trous acid deſtroyed by inflammation with the phlogiſton of the ſulpher: 2. Of 
another portion of nitrous acid which is not decompoled, but is diſengaged by 
the acid of, ſulphur: 3. Of all the acid of ſulphur which does not unite wich the 
alkaline baſis of the nitre. | bn 2d | 

The clyſſus of ſulphur muſt differ conſiderably according to the proportions 
of nitre and of ſulphur employed. If a little nitre be added to much 1ulphur, 
the clyſſus will be almoſt all pure acid of ſulpfmuuhmee. 
An Engliſh chemiſt “, ſome time ago, found a method of obtaining very ad- 
vantageouſly the vitriolic acid of ſulphur, by burning ſulphur in cloſe veſſels 
with a ſmall quantity of nitre. This method of decompoſing. ſulphur for the ex- 
traction of its acid is ſaid to be executed in great, and to be the cauſe of the 
great reduction of the price of that acid within theſe; few years paſt. This is an 
inſtance of practical utility from a clyſſus; for the vitriolic acid obtained by de- 
tonation of nitre in cloſe veſſels is a true clyſſus of ſulpmulvd. 

The clyſſus of antimony is ſimilar to that of ſulphur ; for the nitre in this 
operation chiefly detonates with the ſulphur of the antimony: however, the 
phlogiſton of the metalline part of the antimony contributes alſo to the detona- 
tion. Beſides, ſome flowers of antimony are mixed-with this chyſſus. 

Several neceſſary precautions ought to be taken to make this operation of a 
clyſſus ſucceed, and to avoid accidents; for the rapidity and violence with which 
nitre detonates in certain circumſtances may occaſion a ſtrong * and ru 
ture of the veſſels. To prevent theſe accidents, the inflammable matters ought 
not to be very well mixed with the nitre, becauſe the detonation is proportion- 
ably ſtronger and quicker as the mixture has been made more exactly. Alfo, 'a 
mall quantity only of the mixture ought to be detonated at once, and another 
quantity ſnhould not be added till the detonation of the former be finiſhed. See 
Nirxk, DeToxnaTION of N1TRE, and Gux-PO-aa x. 7 7 

CEXXIL COAGULATION. This term is employed by chemiſts 
to denote certain operations in which fluid bodies become ſolid ; for inftance, 
the cryſtallization of ſalts. See CRYSTALLIZATION: I 7 | 

CLXXIII. COAGU LU M. This Latin wurd is uſed to ſignify curdled 

concretions formed by the mixture of two liquors, ſuch as the precipitate of 
ſilver in the formation of luna cornaa, the offa Helinbntii, the miraculum chemi- 
cum, and many others. See theſe rin. 


* Dr, Ward. Lee SeikiT of Soren, "Bk 
TY 2 CLXXIV. 


164 E 


CLXXIV. COAL. By the word coal is meant any ſubſtance containing 
oil which has been expoſed to fire in cloſe veſſels, fo that all its volatile prin- 
ciples are expelled, and that it can ſuſtain a red heat without further dccompoſi- 
tion. Coal is a body ſolid, black, very dry, and conſiderably hard. 

The ſpecific character of perfect coal is its capacity of burning with acceſs of 
air, while it becomes red-hot and ſparkles, ſometimes with a ſenfible flame 
_— gives little light, no ſmoke or ſoot capable of blackening white 

ies. c 0 

Coal is capable of communicating its inflammable principle either to the vitri- 
olic acid, with which it forms ſulphur; or to the nitrous acid contained in nitre, 
with which it inflames; or to metallic earths, which it reduces into metals. But 
the phlogiſton cannot paſs from coal to form theſe new combinations without 
the aſſiſtance of red- heat. | | | 

Coal ſeems to bean unalterable compound in every inſtance but theſe mentioned, 
of burning in open air, and of communicating its phlogiſton to other bodies: for 
it may be expoſed in cloſe veſſels to the moſt violent and continued fire without 
ſuffering the leaſt alteration. No diſpoſition to fuſe, nor any diminution of 
2 can be perceived. It is a ſubſtance exceedingly fixed, and perhaps the 
moſt refractory which is known. SRO 
No change is produced upon coal by air or by water, nor by the moſt power- 
ful menſtruums of chemiſtry, excepting perhaps by particular proceſſes. A trial 
might be made whether the concentrated mineral acids, or cauſtic alkalis, would 
not, when aſſiſted by heat, make ſome alteration upon coal in a long time. 
The younger Mr. Rouelle propoſed as a problem, in the Journal de Medicine 
for October, 1762, to diſſalve vegetable coal in the palm of the hand. he 
propoſed it as a problem we do not know; ſince he adds, that Mr. Wolf has 
reſolved it, and that this ſolution may be made by liver of ſulphur. He has 
not explained whether he means the ſolution of all the ſubſtance of the coal, or 
of ita phlogiſton only. | 

Coal is evidently a reſult of the decompoſition of the compound bodies from 
which it is obtained. It conſiſts of the greateſt part of the earthy principle of 
theſe compound bodies, with which a part of ſaline principles, and fome 

of the phlogiſton of the decompoſed oil are fixed and combined very intimately. 
Coal can never be formed but by the phlogiſton of a body which has been 
in an oily ſtate: hence it cannot be formed by ſulphur, phofphorus, metals, 
nor by any other ſubſtance the phlogiſton of which is not in an oily ſtate. 
Alſo every oily matter treated with fire in cloſe veſſels furniſhes true coal; fo 
that whenever a charry reſiduum is left, we may be certain that the ſubſtance 
employed in the operation contained oil. See O11. 

y, the inflammable principle of coal, although it proceeds from an oil, 
is certainly not an oil, but is pure phlogiſton; ſince coal added to vitriolic acid 
can form ſulphur, to phoſphonic acid can form phoſphorus, to metallic earths 
can form metals, and can detonate with nitre ; and fince oil can produce none 
of theſe effects, till it has been decompoſed and reduced to the ſtate of coal. See 
SuLPHUR, ProsprworRvUs, METALS, NiraE, and Ort. 

Beſides, the phenomena 8 the burning of coal are different from 
thoſe which happen when oily ſubſtances are burnt. The flame of charcoal is 


not ſo bright as that of oil, and produces no ſmoke or ſoot, _ 
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All the phlogiſton of coal is not burnt in open air, particularly when the 
combuſtion is low. One part of it exhales without decompoſition, and forms 4 
vapor, or an inviſible and inſenſible gas. This vapor, or this phlogiſton, diſen- 
gaged from coal, is very pernicious. It ſo affects the brain and nerves as to oc- 
caſion inſtant death. For this reaſon, to remain in a cloſe place where charcoal 
or other coal is burnt, is dangerous. Perſons ſtruck by vapor of charcoal are 
ſtunned, faint, fuffer a violent head-ach, and fall down ſenſeleſs and motionleſs. 
If they are yet alive, the beſt method of recovering them 1s to expoſe them as 
quickly as is poſſible to open air, and ro make them ſwallow vinegar, and breathe 
its ſteam. Acids, and particularly vinegar, ſeem to have a property of fixing 
and reſtraining in ſome ſort the action of phlogiſton, and of the vapors of vo- 
latile inflammable matters, which produce ſimilar effects on animals. For this 
reaſon, vinegar diminiſhes the accidents of intoxication occaſioned by ſpirituous 
liquors and — The vapor which exhales from liver of ſulphur, parti- 
cularly when a large quantity of it is decompoſed by an acid, and the vapors 
which exhale from matters undergoing the ſpirituous or putrid fermentation, pro- 
duce the ſame accidents as the vapors of coal, and are remedied by the lame 
means, 

Amongſt coals, ſome differences are obſeryable, which proceed from the diffe- - 
rence of the bodies from which they are made; particularly, ſome coals are 
more combuſtible than others. This combuſtibility of coals ſeems to depend 
on the greater or leſs quantity of ſaline principle contained in coal; that is to 
ſay, that the more it contains of ſaline principle, the more eaſily it decompoſes and 
burns. For example, coals made of plants and wood, containing much ſaline 
matter capable of fixing it, the aſhes of which contain much alkaline ſalt, burn 
vigorouſly and produce much heat ; whereas the coals of animal matters, the 
ſaline principles of which are volatile, and cannot be fixed but in ſmall quantity, 
and the aſhes of which contain little or no alkaline ſalt, are ſcarcely at all com- 
buſtible. For they not only do not kindle ſo eaſily as charcoal does, nor ever 
durn alone, but they cannot be reduced to aſhes without very great trouble, 
even when the moſt effectual methods are uſed to facilitate the combuſtion. 

I have kept the coal of bullock's blood very red-hot in a ſhallow crucible, 
ſurrounded with burning charcoal, ſix hours more, and ſtirred it conſtantly 
that it might all be expoſed to the air, but I could not reduce it to white or 
even grey aſhes. It remained ſtill very black, and full of phlogiſton. 

Ihe coals of pure oils, or of concrete oily ſubſtances, and ſoot, which is a 
kind of coal raiſed 7 hw inflammation of oils, are is difficultly burnt as 
animal coals. Theſe contain very little ſaline matter, and their aſhes fur- 
"Theſe coals, which are fo difficultly burnt, are all * 

ich are ſo difficu rnt, are alſo leſs capable of inflaming 

with nitre than others more — ; and ſome An great 
3 reſiſt the — of nitre. 

refractory quality of coals is a ſingular property. This property is in ſo 

reat a degree, that they are found to be the fitteſt ſubſtances for ſupporting bo- 

ies e to the focus of large burning · glaſſes. Nevertheleſs all coal is com- 

F not „ of = tillne matter which is 


ble and aſſiſts the fuſion of other ſubſtances, and of phlogiſton which is 
| certainly 
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certainly the principle of the fuſibility of metals, as their earths become ſo 
much more difficult to fuſe as they are more dephlogiſticated. () 
CLXXV. COAL (FOSSIL). (% 

CLXXVI. COATING. (p) 4 
CLXXVII. COBALT. This name is given by authors to ſeveral dif- 
ferent minerals. We ſhall here only talk of that kind of cobalt which contains 
the metallic matter whoſe calx furniſhes a blue glaſs when vitrified ; becauſe 
the name cobalt ought to be confined to this mineral alone, to avoid the uncer- 


tainty and confuſion too frequent in names of natural hiſtory and of che- 


. miltty, 
Cobalt is a ve 


] To make charcoal, or vegetable coal, 
pieces of wood are ſo diſpoſed as to form a 
pile, generally conical, which pile is covered 
with turf to prevent the too free draught of 
air, by which the wood would be reduced to 
aſhes and not to coal. The pile is then to 
be kindled, and the fire is to be continued 
till all the watery and the more volatile parts 
of the wood are diſſipated; that is, till no 
more ſmoke ariſes, at which time the wood 
is thoroughly red-hot. The external air is 
then to be totally excluded, by covering the 
pile with earth, and thus the fire is extin- 
guiſhed. | | 
() Coal (Fossir), or PiT-CoarL, is a 
black or brown, laminated, bituminous ſub- 
ſtance, not very eaſily inflammable, but 
which once inflamed, burns longer and 
more intenſely than any other ſubſtance. 
Of this ſubſtance three kinds are diſtinguiſh- 
ed by authors. The reſiduum of the firſt 
after combuſtion is black; the reſiduum of 
the ſecond is ſpongy, and like pounce ſtone ; 
and the reſiduum 1 the third is whitiſh aſhes. 
Some foſſil coal, by long expoſure to air, falls 
into a greyiſh pawder, trom which alum may 
be extracted. Foſſil coal by diſtillation yields, 
1. a phlegm or water; 2. a very acid liquor; 
3. a thin oil like naphtha ; 4. a thicker oil, 
reſembling petroleum, which falls to the 
bottom of 


6. an uninflammable earth remains in the 
retort. "Theſe conſtituent parts of ſoſſil coal 
are very ſimilar to-thoſe of amber and other 
b.tumens. Ser BiTUMEN. For the exciting 
of, intenſe heats, as of furnaces for ſmelting 
iron-ore, and for operations where the 


| heavy mineral, of no determinate figure; of a gr 
more. or leſs brilliant; of a fine, compact, cloſe grain, the ſurface of 


the former, and-which riſes with: 
a violent fire; 5. an acid concrete ſalt; 


color, 
which, 


acid and oily vapors would be detrimental, 
as the drying of malt, foſſil coals are previ- 
ouſly charred, or reduced to coaks ; that is, 
they are made to undergo an operation 
ſimilar to that by which charcoal is made. 
By this operation coals are deprived of their 
phlegm, their acid- liquor, and of greateſt 
part of their fluid oil, Coaks therefore con- 


ſiſt of the two moſt fixed conſtituent parts, 


the heavy oil and the earth, together with 
the acid concrete ſalt, which though vola- 
tile is detained by the oil and earth. 
(p) CoaTiNG, or LokicArtox, is an 
pplication of clay, or mixture of clay with 
ſand or other ſubltance, to the external or 
internal ſurfaces of chemical veſſels, to guard 
them againſt the effects of ſudden heat, or 


of the corroſive quality of the matter to be 


contained. Thus glaſs retorts intended to 
be expoſed to what is called a naked fire, 
that is, to a fire without' interpofition of a 
ſand-bath or other ſubſtance, ought to be 
externally coated, by which means they will 
not be ſo liable to be cracked by the ſudden 
application of heat and cold. Retorts may 
be coated in the following manner : Take 
of clay and ſand equal parts; make them 
into a thin paſte, with freſh blood prevented 
from coagulating by agitation till it be cold, 
and diluted with water; add to this paſte 
ſome hair and powdered glaſs; with x bruſh 
dipt in this maſs beſmear the retort ; and 
when this ſirſt layer is dry, let the ſame ope- 
ration be repeated twice or oftener, till the coat 


applied be about one-third part of an inch 


thick. For the compoſitions for coating cru- 
cibles, furnaces, and other inſtruments made 
of plate-iror, ſe CRUCIBLE, 


when 


B 


C-i 


when it has been expoſed to the air, is covered with a powder, or effloreſcence 
of the color of a peach - bloſſom. 

This mineral is not found in many places. Hitherto it ſeems to have been 
found only in Saxony and in the Pyrenean mountains (q). It contains ſeveral 
ſubſtances mixed and confounded together, and in this reſpect ſome cobalts 
differ from others. All of them contain ſulphur, much arſenic, and the ſenu- 
metal the calx of which may be made into blue glaſs, and which Mr. Brandt 
of the Swediſh Academy calls Regulus of Cobalt when it is reduced to its me- 
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talline ſtare. 
or both of theſe. 


Beſides theſe ſubſtances, ſome cobalts contain biſmuth, ſilver, 


Of all theſe matters, the peculiar regulus of cobalt renders this mineral va- 
luable from the fine blue which is manufactured from it, and which is the 
only blue that can be uſed in vitrification, 

Nevertheleſs other ſubſtances are collefted from cobalt in the operations 
practiſed on it, but only ſecondarily, becauſe theſe ſubſtances may. be obtained 
without additional labor or expence. For example, as it is neceſiary in the 
—— of the blue to expel the arſenic, this mineral muſt be expoſed to 
long roaſtings z inſtead of diſſipating the arſenic which riſes in vapors during 
the torrefaction, it is collected in long crooked chimneys, adapted to the fur- 
naces in which the cobalt is roaſted, and thus is obtained almolſt all the arſenic | 


which is fold in commerce. 


See ARSENIC. | 


3 


Likewiſe after the roaſting, when the calx of cobalt is fuſed with vitrifiable 
matters to make the blue glaſs called Smalt, the biſmuth and ſilver may be 


leparated and collected. 


( i) Cobalt has been found in Cornwall, 
Scotland, and probably in other parts of 
Europe, That it is in the eaſtern parts of 
Aſia, appears from the blue coloring on old 
oriental porcelain, Probably alſo the mines 
diſcovered in theſe countries are nearly ex- 
hauſted, as conſiderable quantities of zaffre 
and ſmalt are exported from Europe to China. 
Beſides the grey or aſh-colored cobalt de- 
ſcribed in the text, which is the moſt fre- 
quent, other cobalts are found of various 
colors and textures, mixed with various ſub- 
| ſtances, Wallerius enumerates fix ſpecies 
of cobalts. 1. The aſb-ca/ored ore, which is 
zxegulus of cobalt mineraliſed by azſenic, 
conſiſting of ſhining leaden-colored grains. 
Some ores of this kind are compact, reſem- 
bling ſteel, and others are of a looſe texture 
and ſriable. 2. The ſpecular ors is black, 
ſhining like a mirror and Jaminated. This 
ſpecies is vcty rare, and is ſuppoſed by Wal- 
terius to be a foliated ſpar, or ſelenites mixed 
with ore of cobalt. 3. The vitreous, or 
flag-like dre, is of a blueiſh, ſhining color, 


compact, or ſpongy, 4. Cry/talliized ore of 


cobalt is a grey, deep-colored ore of cobalt, 
conſiſting of cluſters of cubical, pyramidal, 
priſmatic cryſtals. 5. Flowers of cobalt, red, 
yellow, or violet. Theſe flowers ſeem to be 
formed from ſome of the above deſcribed 
compact ores, decompoſed by expoſure to 
moiſt air. 'T his decompoſition is ſimilar to 
that which happens to ferruginous and cu- 
preous pyrites. 6, earthy ore of cobalt 
is of a greeniſh white or of a yellow color, 
and of a ſoft and friable texture. This ſpe- 
cies ſeems to be an ochre of cobalt, and is 
formed perhaps from the flowers of cobalt 
further decompoſed, in the ſame manner as a 
martial ochre is formed from the ſaline efflo- 
reſcence of decompoling pyrites, whea this 
effloreſcence is further decompoſed by expo- 
ſure to moiſt air; by which- the vitriolic 
acid contained in it is expelled, and the 
effloreſcence is changed from a faline ſtate 
to that of an ochre or calx. Beſides theſe 
prone ores of cobalt, it is alſo found in a 

lue clay along with native ſilver, in ores of 


biſmuth, and in the-mineral called kupfer- 


nickel, vee NICKEL, 


| 
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+ The ſilver, although a valuable metal, is generally in fo ſmall a quantity, 


that it would not be worth the trouble of obtaining on = ſe from this mi- 
e la 


neral. The cobalt is therefore always operated upon for 


ke of the blue. 


If well-calcined cobalt be treated with phlogiſton and fluxes, like other me- 
tallic calxes, it will be reduced to a ſemi- metal, called by Mr. Brandt, who firſt 


diſcovered it, the Regulus of Cobalt. 


This regulus, and alſo the calx of cobalt, amongſt other ſingular properties, 
has that of making a very curious ſympathetic ink, by being diſſolved in aqua 
regia. See, for what further relates to cobalt, the articles SMaLT, ZarrRe, 
AzuR, RecuLvs of CoBaLT, and Ink (SYMPATHETIC). 


CLXXVIII. COCHINEAL. 


(r) 


CLXXIX COERULEUM MONTANUM. /-) 


CLXXX. COHESION. B 


coheſion is meant the adheſion which 


the integrant or the conftituent parts of bodies have to each other. 


CLXXXI COHOBATION. Cohobation is an operation by 
which the ſame liquor is uently diſtilled from the ſame body, either with an 


intention to diſſolve this „or to 


one of thoſe operations which the ancient chemiſts pra 
and zeal, and which are now neglected. 


produce ſome — 2 upon it. This is 


with great patience 


To make this operation eaſier, and to prevent the trouble of frequently 


trived, very convenient and well 


changing or moving the veſſels * a particular kind of alembic is con- 
apted, called a Pelican. See PeLIcan. 


CLXXXII. COLCOTHAR. Colcothar is the ſubſtance which remains 
from the calcination and diſtillation of martial vitriol with a violent fire. 


Vitriolic acid does not adhere ſo ſtron 
to be capable of reſiſting the action o 


gly to the iron of the martial vitriol as 


a ſtrong fire; therefore when this 


vitriol is heated intenſely and during a long time, it loſes more and more of 
its acid, which is diſſipated if the calcination be performed in open veſſels, 


(r) Cocnintat. From an ounce of co- 
chineal Neumary obtained by diſtillation 
two ſcruples of phlegm, four ſcruples of 
urinous ſpirit, fifteen drops of oily ſpirit, 
twenty-two grains of volatile alkali, five 
ſcruples and two grains of empyreumatic 
oil, and two drams and two ſcruples of a 
reſiduum containing five grains of fixt lixi- 
vial ſalt. The ſame author found that of 
four drams of cochineal, three drams were 
ſoluble in water, and nearly as much in ſpi- 


rit of wine, ; } 
Cochineal infaſed or boiled with water 


a produces a crimſon tincture inclining to pur- 


le. Fixed alkali renders the crimſon deeper, 
ut leſſens its luſtre. Volatile alkali heightens 
the color without diminution of luſtre. The 
beſt method of applying volatile alkali for 
this purpoſe in dying was ſound by Mr. Hel- 


lot to be, by ipping the cloth dyed with 


and which may be diſtilled with proper apparatus. When the vitriol loſes its 


eochineal in a ſolution of ſal-ammoniac, and 
then throwing into the ſolution ſome pot- 
aſh, by which the volatile alkali of the ſal- 
ammoniac is diſen A By a ſmall quan- 
tity of vitriolic acid the crimſon decoction 
of cochineal is rendered purple, by more 
of that acid it is rendered fleſh-colored, 
and by ſtill more colorleſs. This color is 
firſt changed to a yellow, and afterwards de- 
ſtroyed bynitrous acid. Solutionof tin in aqua 
regia heightens the color of this decoction 
to a ſcarlet. French dyers give a ſcarlet 
tinge to this decoction by turmeric ; but this 
tinge does not penetrate the cloth, and is not 
durable. S DyinG. 

(s) CoxrRuLEUM MONTANUM, mountain- 
Blue, called by ſome authors chry/ocolla, is a 
blue ore of copper, Sre Onts of Cop- 


FIX. 


acid, 
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acid, it acquires a red color, and becomes an earthy matter. The calx of iron, 
whether it has been deprived of phlogiſton by fire or by acide, is always of 
this red color : but the-iron contained in vitriol ſuffers this alteration during 
the calcination. When the calcination is finiſhed, what remains of the vitriol 
has ſtill ſome taſte, and even the property of becoming moiſt when expoled 
to air. Theſe qualities are cauſed by ſome remaining acid which adheres ob- 
ſtinately to the earth of the iron, and which the fire could not expel. As this 
acid is very much concentrated, and is not combined with the calx of iron 
in the colcothar, as it was with the iron itſelf in the vitriol, becauſe the phlo- 
giſton of the iron is loſt by calcination, we need not wonder that this calcined 
vitriol ſhould powerfully imbibe moiſture from the air, although vitriolic docs 
not. 

This remaining acid may be taken from the colcothar by waſhing with water. 
The colcothar then has no taſte, does not attract moiſture from the air, and is 
called Sweet Earth of Vitriol. | 

Unwaſhed colcothar is uſed in medicine, but only externally. It may be 
mew applied to all putrid, ſanious and fungous ulcers, becauſe it is antiſeptic, 

rongly tonic, aſtringent, and even corroſive, from its remaining uncombined 
vitriolic acid. See VITA IT (MaRTIAL) and CALciNATION. 

CLXXXIII. COLOPHONY. Colophony, or roſin, is the reſinous 
reſiduum after the diſtillation of the light oil from turpentine. It has alſo the 
properties of other reſins, and the ſame principles may be obtained from it by 
analyſis. See BaLSams (NaTive); TURPENTINE ; and RESIN. 

CLXXXIV. COLOCYNTH. (2) 

CLXXXV. COLORS. (a) 3 | 

CLXXXVI COMBINATION. By the word combination, we 
ought to underſtand the union of two bodies of different natures, from which 
a new compound body reſults. For example, when an acid is united with an 
alkali, we ſay that a combination betwixt theſe two ſaline ſubſtances takes place, 
becauſe from this union a neutral ſalt reſults which is compoſed of an acid and 
an alkali. See Couposrriox. | CAC; 

CLXXXVII. COMBUSTION. Combuſtion is nothing elſe than 
the CI of the inflammable principle contained in ſeveral kinds of 
bodies, which are therefore called combuſtible. | 

The principle of inflammability is united in greater or leſs quantity with bo- 
dies, and in ſeveral different manners; hence the diverſity occaſioned in the 
phenomena of combuſtion. e TOR 

If the phlogiſton of a body be in large quantity, and in an oily ſtate, this 
cody is very combuſtible, and burns with a bright flame, accompanied with 
ſmoke and ſoot. Wood, dry vegetables, reſins, oils, fat, are combuſtible bo- 


. 


dies of this kind. 
If the phlogiſton of a body be not in an oily ſtate, but in large quantity, or 
not very intimately combined, this body may alſo be very combuſtible, and may 


(t) CoLocynTn, or CoLoquinTIDA, is (e) Colors. Ser Black, BLuz, &c. ond 
a bitter fruit, from an ounce of which Dxixo. | ; 


Neuman extracted by ſpirit three ounces 
and a half, and by water ſeven ounces wi). Is TREE 


and a half. 3 
2 eren 
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even burn with flame. But this flame is ſlighter and generally leſs luminous 
than the flame of dily bodies; beſides, it is accompanied with no ſmoke or ſoot. 
Spirit of wine, ſulphur, hoſphorus, charcoal, forne metallic matters, and par- 
ucularly zinc, are combuſtible bodias of this kind. The flames of phoſphorus 
and. of zinc are nevertheleſs very luminous. | 

Laſtly, bodies containing phlogiſton which is. not in an oily ſtate, and which- 
is in ſmall. quantity, or trongly combined with other uncombuſtible principles, 
burn difficultly without any ſenGble flame; ſuch are centain animal coals, foot,. 
aſhes of vegetables containing very lite phlogiſtun, and imperfect metals. 

The grand principle concerning combuſtion in general is, that no comhuſtible 
matter can buen withaut acceſs of air. and: that the more immediate its contact 
with air is, the more rapid and compleat is its combuſtion. See Air. 

For this, reaſon, even the: maſk 1 bodies, as ſpirit of wine and ethe- 
real qils, do not burn but au their ſurſaae, becauſe that only ia expoſed. to arr. 
For the ſame reaſon, inflammable bodies, when reduced to vapar, hurn rapidly 
and inftantancoudly,, becauſe they are all expoſed to air at once. Laſtly, for the 
ſame reaſon, ſome badica though full of phlogiſton, ſuch as. fat, oils, &c. can» 
nat burn without: a, beat: ſuſſicient to reduce them into, vapor. 

The practical methods of promoting, aecelerating. and of compleating the 
cambuſtion; of the infſammable principk of bodies may alſo be naturally de- 
duced; from what. N haus ſaid; on this ſuhject. Theſe methods conſiſt in apply- 
*s as much of theſe hodies: as poſſible to the ain. Thus by directing a current 

air upon the burning: bodies, their corabuſtion is accelerated and au | 
in proportion as this current is ſtronger, as the effects of bellows and air- es. 
evidently prove. | | We: % 

Moſt, ailx bodies, aa wood, burn with; much flame, which laſts while any ſen- 
fGhle quantity of oil remains : after which the flame ceaſes. They are not 
— of all. their inflammable bung a part of which remains 
in che ſtate aß ca. Then the remaining: part. of the body may. continue to- 

burn, if it contains much phlegiſton, but without a luminqus flame, and in tha 
manner of charcoal. 

In proportion aa the phlegjſten, is confumed hy this ſecond; combuſtion, what: 
nemains of it becomes more and mate difficultly, combuſtible z not only becauſ 
the leaſt fixed and adherent part of it is firſk, burnt, hut alſa becauſe the pro- 
dation of incambuſtibla matter, to which, this. hlegiſton is united, becomes 

greater and. grestar. Nene when this comhuſtion has arrived at a certain. paint, 
that is, when a ſmall portion of phlogiſton only remains * a+ jun 
a covered.and:defpnded; by vip Wontity of incombuſtihla matter, this re- 

1 wall, not burn alone, and; is nearly in the fawe fate as. thar 
ak, molt mene chatters. If, therefors,. this. cambuſtian, is to be compleated, 
which then is called calcination, fire muſt be applied from ſome other, fuck, with. 
which the hody to be caltined or dephlogiſticated, is to be pgacxratcd, and kept 
chert and:26.0wCb-as: iatc the ſame time to be applied.to-the body, till noo. 
longer any marks appear of its inflammable principle. Aſnes of vegetables, 
ſpar, ceals af oils andlof animal matters, and. Grant manic fences: contain 
ſome * gue in this laſt ſtate. 125 

When the phlogiſton of theſe ſubſtances is to he entirely burnt or diſſipated, 
all the means capable of favoring combuſtior- ought to be made to 

| The- 
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The ſubſtances ought to be firſt divided into very ſmall parts, becauſe then they 


reſent mare ſurface to the air than when in one maſs, They are then to 
expoſed to the action of fire in a convenient veſſel, ſo that the air may have 
Free acces ; as for example, in a wide-mouthed teft, and under a mule open 
on the ſide at which air is introduced into the furnace. To accekrate further 
this operation, a current of air may be directed upon the ſurface of theſe bodies, 
and they may be frequently ſtirred, that all their parts may be ſucceſſively pre- 
ſented to air. The ſtrongeſt fire which the matter can ſuſtain without fuſion 
ought to be applied a becauſe a melted body forms always one maſs, and preſents 
leſs ſurface than when it is divided in ſmall detached parts. Thus fuſible bo- 
dies, as aſhes, alkaline ſalts and metals, ought to be calcined with a moderate 
heat, and proportioned to their fuſibility. : | 
The laſt portions of the phlogiſton ot certain bodies are ſo difficultly combuſ- 
g notwithftanding all theſe means united, they never can be entirely 
burnt. | | 
Some of them even, as the perfect metals, are conſidered as hodies entirely 
incombuſtible, bacauſe they can ſuſtain the moſt violent fire during entire. months, 
without ſuffering ny :fenfible alteration. Nevertheleſs, Junker affirms, that 
Id and filver may be calcined, if they are treated during ſix months, hy rewer- 
— in the manner of Iſaacus Hollandus. % op 
Although the certainty of this experiment has not been ſufficiently con · 
firmed by repeated trials, the method of calcining theſe metals by 
this chemiſt agrees ſo well with the, great principles of combuſtion, that its 
ſucceſs ſeems very See CALCINATION. \ 
CLXXXVII. COMPOSITION of BO DIES. Chemical com- 
—.— is the union and combination of ſeveral ſubſtances of different natures, 
mn which a compound body reſults. From this union of bodies of different 
natur e a body is formed of a mixed nature, which Becker and Stahl have 
called a mixture, and which may be called a combination or chemical campoſition, 
to avoid the equivocal ſenſe of the word mixture, by which may be underſt 
only a mere interpoſition of parts, and which therefore would give a very falſe 
idea of chemical compoſition, in which a mutual adkeiion takes place between 
the combined ſubſtances. | | 
When the ſubſtances conſidered by chemiſts as Aimple, or primary prixciples, 
are cornbined together, they form the firſt compounds, to which Becker and 
Stahl give, by way of excellence, the name Axis. The ſame chemiſts 
call the bodies formed from the union of theſe mixts, compounds. When they 
treat of more complicated combinations, they talk of decampoundt and ſurde- 


. 
his diſtribution of bodies, more or leſs is juſt and con 5 
to experience. But the names given by Becker and Stahl are not ſufficiently 
clear and accurate. 2 \ 


A more ſimple and clear method of diſtinguiſhing theſe ſeveral claſſes of: bo- 
dies ſeems to be by numbers . their degree of compoſition, Thus we 
might ſay, compounds of the firſt, of the ſecond, of the third degree, &c. as 


Mr. uer propoſes in his courſe of chemiſtry. 
"CLXXXIX. CONCENTRATION. The concentration of a 


body conſiſts: in — ð —.—E!. parts, by 22 
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ſome ſubſtance interpoſed betwixt theſe parts, and which is extraneous or ſuper: 
abundant to the body to be concentrated. Thus, for inſtance, a ſolution of 
any ſaline ſubſtance in water may be concentrated by expelling part of the water 
of this ſolution, But cuſtom has applied the word concentration to the de- 
phlegmation of acids, and particularly of vitriolic acid by diſtillation, and of 
vinegar by congelation. We proceed to both theſe concentrations. 
CXC. CONCENTRATION ff VITRIOLIC ACID. 
Vitriolic acid, procured either from vitrio} or from ſulphur, is never ſuffici- 
ently pure for chemical operations. It always contains ſome extraneous ſub- 
ſtances from which it muſt be purified. | 
The heterogeneous matters which chiefly affe& the purity of vitriolic acid, 
are ſuperabundant water by which it is weakened, and inflammable matter by 
which it is rendered black and ſulphureous. Theſe two ſubſtances are ſepa- 
rable by one and the ſame diſtillation, which is called the concentration, or the 
rectiſication of vitriolic acid. This acid ought to be diſtilled, whether it be 


| both watery and ſulphureous, or have only one of theſe faults. 


To explain what paſſes in this operation, and the management which muſt be 
obſerved, we will firſt conſider what happens in the concentration of vitriolic 
atid, which is only diluted with ſuperabundant water, and not * men] 
We will then proceed to the changes produced upon this acid by diſtillation, 
when it is ſufficiently free from water, and is only phlogiſticated. | 
When vitriolic acid, diluted with ſuperabundant water, is to be concentrated, 
if it contains a conſiderable quantity of water, it may be diſen from the 
greateſt part of this ſuperfluous water in ſtone or glaſs bottles, without the ap- 
paratu3 of diſtillation. . The greater the quantity of water which is united with 
the vitriolic acid, the leſs ſtrongly does a part of it adhere. As this water is 
much more volatile than vitriolic acid, it evaporates by almoſt the ſame degree 
of heat which is requiſite to the evaporation of pure water. While the water 
exhales, the parts of the vitriolic acid remaining in the veſſel are approximated, 
and the acid becomes more and more concentrated and ſtrong. Thus the ope- 
ration proceeds very well to a certain point, and even better than by diſtillation, 
Burt when the acid has arrived at a certain degree of concentration, it cannot 


be compleated in open veſſels ; becauſe the ſmaller which the quantity is of 


water united to the acid, the more ſtrongly it adheres ; ſo that it cannot be 
ſeparated without a heat ſufficient to raiſe the acid alſo, which therefore in open 
vuſſels would be loſt. But alſo another and more remarkable inconvenience 
occurs,” which is, that when vitriolic acid begins to be much dephlegmated and 
vefy ſtrong, it becomes ſo greedy of. moiſture that it attracts that of the ſur- 
rounding air, as Mr. Beaumé has well obſerved, and perpetually combines 
with it;; ſo that every inſtant it reſumes as much water from the air as it loſes 
by evaporation. - The concentration of this acid muſt therefore be compleated 
in cloſe veſſels by diſtillation. | THAW 
- For this diſtillation, 'a retort of good glaſs, capable of reſiſting acids, mult 
be filled half full with the vitriolic acid to be concentrated, and ſet in a 


ſand - bath covered entirely with ſand. After a receiver has been adapted to it, 


heat miſt be applied, and very gradually augmented till drops are diftilled. 
If the vitriolic acid contains little water, the diſtillation does not begin but 
with a conſiderable degree of heat, and the drops which fall into the receiver 
| | are 
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are very acid. Theſe drops fall very ſlowly, and the diſtillation muſt not be too 


much haſtened. As the concentration advances, the drops follow each other 
at longer intervals, although the acid contained in the retort. acquires more 
and more heat. Towards the end of the operation, and when the acid is much 
concentrated, care muſt be taken not to encreaſe the heat ſo much as to make the 
acid boil, which cannot be effected with leſs than a red heat, By this heat 
| all. the acid may be raiſed at once, in drops and burning vapors, which pals 


precipitately, arid generally burſt the retort. | | 9 
When this accident happens, whether it proceeds from haſtening the diſtil- 
lation too much, or from cold air ſtriking the retort, the concentrated and 


burning acid is almoſt entirely reduced to white, thick, ſuffocating vapors 
which inſtantly fill the laboratory. The operators ought to remove themſelves 
from ſuch hurtful vapors. Ke 3 | 
The duration of this operation, and the quantity. of phlegmatic acid to. be 
diſtilled, ſo that the vitriolic acid ſhall be left hi hly concentrated, are abſolutely 
indeterminate, as they depend on the degree of Tron th which this acid had be- 
fore its concentration. The vitriolic acid, which et ae kept by druggiſts, 
required that one half of it ſhould be drawn off by diſtillation to make the remain- 
ing part twice as heavy as water. At preſent, it is much ſtronger, although 
cheaper. Some may be got very concentrated, and which only requires to 
be dephlogiſticated in the following manner... | - 
The vitriolic acid manufactured in the great, and fold in commerce, is 
always mixed with more or leſs inflammable matter, by which it is rendered 
black and opake. It may be entirely diſengaged from this extraneous matter 


by a diſtillation ſimilar to that above deſcri : 
The firſt portions of ſuch an acid which paſſes in diſtillation are a very pene- 


trating, volatile, fulphureous acid. If the phlogiſticated vitriolic acid which is 
rectified be alſo phlegmatic, the diſtillation may be ſo managed that the liquor 
ſhall ſlightly boil. This liquor continues black till it is concentrated to a cer- 
tain degree; when by help of a ſtrong heat which it then acquires, the concen- 
trated acid acts upon the inflammable matter, diſſipates it, or completely burns 
it, The liquor in the retort becomes gradually clearer, and at length perfect y 
white and tranſparent. If this acid Fan alſo the requiſite degree of concen- 
tration, the operation is. finiſhed when it thus becomes perfectly white and 
tranſparent. The retort muſt be left in the ſand-bath till it is cold, and then 

the acid is to be poured into a clean, dry, cryſtal-glaſs bottle; conſidering that 
the ſmalleſt piece of inflammable matter is capable of phlogiſticating and 

| blackening rectified vitriolic acid; and that any moiſture, beſides weakening the 
acid, might occaſion ſuch heat as to break the bottle. When the acid is poured 
into the bottle, the neck of this bottle ought to be wiped dry, and cloſed by 

a glaſs ſtopper, accurately fitted and well wWiped. The mouth. of the bottle 

 cught alſo to be guarded from duſt by being covered with leather. 

The phlegmatic or ſulphureous liquor, which paſſed over into the receiver, 
is called Spirit of Vitriol. It is clear and white, and may be uſed in many 
operations where concentrated vitriolic acid is not requiſite, or it may be con- 
centrated and. rectiſied e. * e ü 

CXCI. CONCENTRATION of VINEGARH CON. 


GELATION. Vinegar produced by the acetous fermentation is à vegetable 
acid 
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acid much uſed in chemiſtry. As this acid is mixed with much extractive 
matter and ſaperabundant water, chemiſts have endeavored to render it more 
pure and ſtrong. | 

t may eaſily be diſengaged by a ſingle diſtillation from almoſt all its extrac- 
tive matter ; ſer VN EAR (DISTILLED) ; but it cannot ſo eaſtly be deprived of 
irs ſuperabundant water. If vinegar be diſtilled with intention to concentrate 
it, as vitriolic acid is, the moft watery and leaſt acid part would always riſe 
firſt but the operation would ſucceed very imperfectly, becauſe this acid iy 
almoſt as volatile as water, To procure the concentration of vinegar, other 
.expedients muſt be uſed. "Chemiſts have diſcovered ſeveral -which ſucceed 
well. For inftance, by combining this acid with -fixed matters, fuch as fixed 
alkalis and metals, and afterwards ſubjecting to ttiſtiflation the ſults 2 
from ſuch combinations, a very concentrated acid of vinegar is obtamed, called, 
Radical Vinegur. See upon this ſubje? TERRA Fortata Tax TAN, SALT of 
LzAp, CxYSrALSs of VERDIGREASE, and Vintcar (RaDICat). We proceed 
here to deſcribe another method of concentrating vinegar, hy which indeed it 
cannot be ſo much dephlegmated as by the preceding -methords, but it: is much 
more ſimple, and has ſome peculiar advantages. The method is effected by 
congelation, or freezing. 4 
Stahl ſeems to be the firft who employed this method. Since which time Mr. 
Geoffroy has made many experiments on this ſubject, a relation of hich is to 
be found in the Memoirs of the Academy for the year 1739. | 

As acids reſiſt congelation much more than water, if vinegar be expoſed to a 
cold ſufficient to fink the mercury of Mr. Reaumur's thermometer eight or 
ten degrees below the figure o, a conſiderable quantity of ice will be formed. 
This ice, being ſeparated from the reſt of the unfrozen liquor, conſiſts of ſcarcely 
any — water, and the — e a much ſtronger vinegar. 
By expoſing again this vinegar to another and ger froſt, more ice is formell 
in it, Jeſs hard chan the firſt ice, and ſomewhat reſembling fnow, becauſe it 
contains a certain quantity of unfrozen acid; and may be ſet afide 
for the extraction of this acid. The acid remaining after the ſecond congelation 
is greatly ſtronger. This concentration of vinegar may be much encreaſed by 
repeating the congelation with greater cold. Mr. Geoffroy relates in the 3 
memoir, that vinegar which has been already concentrated by froſts of 
ceding years, and eight pints of which had been reduced to two pints and à half 
by the froſt of January 29, 1739, was at length ſo much concentrated, that 
two drams of this vinegar, the ſaturation of which before theſe concentrations 
would have required fix grains of falt of tartar, did now require forty- four 
grains for that purpoſe. 7 W 
Stahl aſſures us, that wine may be well concentrated by the ſame method. 
He ſays, that he expoſed to froſt different kinds of wine, and that he had 
procured by this means two thirds, or three quarters of pure phlegm. 

Wines thus concentrated had a thick conſiſtence, were very ſtrong, and were 
preſerved without change many years, in places, where the free acceſs of air 
alternately hot and cold, according to the ſeaſons, would have ſoured or ſpoiled 
any other wine in a few weeks. The general opinion that wines are ſpoiled 
and entirely weakened by froſt proceeds undoubtedly from the ice not 0g 


talẽe m off, hut left to 
delicate wines. are conſide 
Wallerius ſays, that in the northern countries. cald.is ſucceſsfully uſed: to con- 
centrate ſea- water, and to approximate the particles of ſalt, by ſeparating the 
ice as ſbom as. it I farmed, and which: is little elſe but pure waten. 
We might be induced to heheve that the mineral acids might be eancentrated 


by congelation, as indeed they might be, if they 


c' a P 
mare again with the wine when it thaws. Perhaps alſo ſome 
rably alkered-by froſt. | * 
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were: mixed with: a great 


quantity of water: but their adhe ſian to water is fa ſtrong, that they cannot be 


much eancentrated: hy this, method. 


CXCIk CONDENSATLON. By the: condenſation 


ta underftand the 


of a body we 


mation af ite integrant parts, ſa chat it occupies 


a {raaller ſpace, and that im ſpecific gravity is augmented, without the loſs of 


any, 


matter. Far inſtance, air, f̃urced by compreſſion: to confine- 


itſelf within a narrower ſpace, is to be conſidered as candenſed.. 


CXC. CQNE. (a) 


CXCIV. CONT RAT E RNA. 


CXCV. COP AL. (z) 
Cxcvl. C PER. Cop 
rect metal of; a red ſhining calor.. 
Na little leſa ductile than 


0 


per, called alſa by chemiſts. Vennt, is an im- 
Ia is harder, more elaſtic and ſonorous,. 
It. is neverthelefs conſiderably dudtile,. and 


may de drawn into wire as fine as hair, os beten into leaves almoſt as. thin. as. 


thaſe of filven, 


The tenacity: of the parts of this: metal ix very eanſiderable, fince: a copper 
wire, the diameter af which'is a tenth part of an inch, is capable af ſupporting a- 
weight of 2994, paunds without breaking, 


(x). Cann (MELTING); This is a hal- 
low cone formed of-c or of braſs, with 
a handle, and with a flat bottom adjaining 
to the af the cone, upon Which it is 
intended to reſt. Its uſe is to receive a maſ3 
of one or more metels melted together and 
poured into it. This maſs when cold. may 
be cafily flak. aur af the cone;. from the: fi- 
gure of- the vel, Alſo if a» melted! ma, 
conſiſting of two-or. more metals, or. ather. 
ſubſtances not combined together, be poured” 
into this veſſel, its figure facilitates the ſe- 
paration of theſe fubſtances according; to 
their reſpedtive-denfities. The cone ou 
to de welt heated before the melted. maſs” is 
poured into it, . that-no moiſture may be con- 


tained, dy which a dangerous exploſion mi 
en It ovght alſo to be —_ 
internally with tallew; to prevent the adtte- 
ſton of the ffuĩd matter. 
 () Comrnaryznya. The leaves of this 
lantare fatto afford a poiſon maya by 
ndians for poiſoning arrows, to whi 
iſon the root of the ſaid plant is ſaid to 
an antidote, From an ounce of the root. 


Neuman extracted, with water, three drams- 
and half a ſcruple; and from the ſame quan- 
tity, with ſpirit of wine, five ſcruples and 
two grains. 

5 Corax, improperly called gum opal, 
is a hard, fhining, tranſparent, citron-co- 
lore}, odoriferous, concrete juice of an 
Amaxican tree, but which has neither the ſo- 
labil ity in water common to. guts, nor the 
ſolubility in ſpirit of wine commaa ta teſins, 
at leaſt in any. conſiderable degree. By theſe 
properties it reſembles amber. By digeſtion 
in lnfeed oil, with à heat” very little leſs 
than ſuſſteient to boil or decompoſe the oil, 
it may be diflolved. This ſolutlon, diluted. 
with ſpirit of ti „forms a beautiful 
tranſparent varnith, which, when properly- 
applied, and flowly dried, is very hard and 
very durable; Thisvarnith is applied to ſhuff-- 
boxes, _— _ other utenſils. It 
preferves and gives luſtre to paintings, and 
greatly reſtores - the ——ͤ—ͤ— — old 
pictures by filling ug the cracks, and ren- 
dering the ſurfaces capable of refleCting light 
more uniformly, 


CE opper- 
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Copper weighed by the hydroſtatical balance loſes in water about an eighth or 
a ninth part of its weight (a. It hay a very ſingular and diſagreeable ſmell 
and taſte. ' It cannot be fuſed without a violent degree of heat ſufficient to make 
it White. * 700 4 7 EF | 1 9169170 | (1 , PIGS | 

Copper, being an imperfeft metal, may be burnt, deſtroyed, and calcined by 
the united action of fire and air: for which reaſon its quantity is always dimi- 
niſhed by melting it without covering its ſurface. Wb | 
When it is expoſed to a great fire with free acceſs of air, it ſmokes, loſes part 
of its weight, and communicates to flame beautiful green and blue colors. 
It reſiſts more than any other imperfect metal the action of fire before it ſuffers 
any conſiderable alteration. When a clean and poliſhed” copper plate is gently 
and. gradually heated, its ſurface is covered with all the = 5-0 of the rainbow. 
I his appearance proceeds from the developement, and the different ſtates of 
the phlogiſton of = metal. (6 | E * 

When this metal is expoſed to red heat with contact of air, its ſurface be- 
comes quickly tarniſhed, and its metallic luſtre is changed into a dark and 
earthy appearance; and if this heat be continued during a certain time, the ſur- 
face of the metal is burnt and deſtroyed; ſo that when it cools, it is found to 
have no longer any adheſion with the uncalcined copper, but to be ſeparated in 
ſcales from the difference of the contraction, occaſioned by cooling, upon the 

uncalcined copper, and upon its burnt ſurface. | 

When this ſurface is ſeparated, the copper beneath it ſeems clean and ſhining; 
but it will ſoon ſuffer. the ſame change as the former, if it be again heated; and 
thus a piece of copper may be entirely reduced to ſcales no longer poſſeſſed of 
brilliancy, ductility, or other metallic properties, and which are called burnt 
copper. | 

% his calcined copper is leſs fuſible than in its metallic ſtate: when ex- 

ſed to a great fire, but a very ſmall quantity of copper is obtained from it; 
the reſt of it is changed into a dark and opake vitrified ſcoria; except the ſcales 
have been mixed with ſome matter capable of reſtoring to them hlogiſton z in 
which latter caſe a quantity of malleable copper is obtained nearly equal to that 
of the ſcales employed. See RE DVC To of MeTaLs, | 

Theſe copper ſcales, which are at firſt but imperfectly calcined, may be en- 
tirely deprived of phlogiſton and of their merallic properties by a ſecond calcina- 
tion under a muffle continued ſufficiently long. 


heat which they have found by experience to 


: a) The ſpecific ravity of European cop- 
( — 8 produce the required hardneſs, in the opera- 


per is to that of water as 8843, and of Ja- 


2aneſe copper as ooo to 1000. | 
1 (6) A Sa are ſubject to receive theſe 
colors or iriſes. by heat ; and from the color 
of any part of a piece of metal we may diſ- 
cover what degree of heat has been applied 
to that part, as the ſame degree of heat al- 
ways gives the ſaine color to the ſame metal : 
hence artiſts, by obſerving the colors acquired 
by ſteel expoſed to fire, are enabled to apply 


to pieces of that metal the preciſe degree of 


tion of tempering ſteel. Thus they know, 

that the heat which gives a blue color to ſteel 

is ſufficient to give the requiſite hardneſs for 

ſprings. The iriſes, or different colors given 
to different parts of one piece of metal, are 

occaſioned by the heat being unequally ap- 

plied. Theſe colors are produced by a more 
or leſs perfect calcination of the ſurface of 
the metal expoſed to heat. | 


Copper 
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Copper is alfo affected by the combined action of air and water: hence its 
perry is apt to tarniſh, and even to be covered with a green ruſt, called ver- 
griſe. | 
This ruſt is copper partly decompoſed, and deprived of part of its inflam- 
mable principle ; for it cannot be 'melted into copper without much. loſs, ex- 
cepting its phlogiſton be reſtored by ſome reductive flux. Theſe are alterations 
to which all the imperſect metals are ſubject. See MeTtars (Iur ERC). 
P This metal is eaſily ſoluble by all acids, and its ſolutions are green or 
ne.  (c/ | 
Vitriolic acid, although the ſtrongeſt of all, diſſolves copper more difficultly 
than any other : it muſt be concentrated and aſſiſted by conſiderable heat and 
time to diſſolve this metal, From this ſolution reſults a neutral ſalt, which forms 
beautiful blue cryſtals, called blue vitriol; or vitriol of copper. See theſe words. 
Nitrous acid diſſolves copper very quickly with violence and efferveſcence; 
and during the ſolution it Ml from the metal part of its phlogiſton. The nitre 
formed by this ſolution is a very deliqueſcent ſalt. The ſalts formed by marine 
acid or by aqua regia with copper are alſo very deliqueſcent. | 
Vegetable acids, and particularly thoſe of wine and of vinegar, may be eaſily 
. with copper. The former acid forms with it the verdegriſe uſed in 
painting (See VERDEGRISE); and the ſecond, when ſaturated, forms the ſalt 
called cry/tals of verdægriſe, or cryſtal of Venus. See CRvsSTALS of VERDEGRISE, 
All acids united with copper may be ſeparated from it without any interme- 
diate ſubſtance, and merely by fire. | _- IS 6 
Calcareous earths, fixed and volatile alkalis, ſeparate copper from any acid, 
and precipitate it in form of a beautiful green powder. The color of theſe pre- 
cipitates of copper is cauſed by a portion of the ſalts which remain united with 
them. As the metal thus diſſolved and precipitated has loſt part of its. phlo- 
giſton, particularly when it. has been diſſolved by vitriolic and nitrous acids, 
theſe precipitates of copper cannot be melted into malleable copper without ad- 
dition of phlogiſton : but if they be melted with glaſſes, or vitreſcible matters, 
and the fire be properly managed, they communicate their colors to theſe ſub- 
ſtances: hence they may be applied to imitate precious ſtones of a green color, 
or nearly green, as the d, and beryl or aqua marina, and for ſeveral 
ſhades of painting upon pottery and porcelain,  _ _ W phe 
Some metallic matters, which have a ſtronger affinity than c r has to 
acids, are therefore capable of precipitating this metal from its ſeveral ſolutions. 
Iron particularly has this property; for which reaſon, if it be added to a ſatu- 
rated ſolution of copper in an acid, it will be attacked and diſſolved by this 
acid, and it will precipitate the copper; and thus the ſolution of copper is 
changed into a ſolution of iron. While this happens, a remarkable phenome- 
non appears: the copper thus precipitated. is in its metallic ſtate and brilliancy. 
This effect, which ſeems to be general whenever a metallic matter is ſeparated 
from an acid by means of another metallic matter, can only happen becauſe the 


e) Solutions of copper in vitriolic acid, that in aqua fortis is of a bluiſh-green color: 
vegetable acid, oil, or water, are green; volatile ot fixed alkalis make the jolutions ot 
that in marine acid is at firſt brown or yel- copper in acids blue: a ſolution of copper in 
low, and becomes afterwards green; and volatile alkali, expoſed to air, is blue, 
99:92 Aa | preci- 
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ipitating metal ſeparates entirely and exactly all the acid from the precipi- 
| — — earths and alkalis ſeem incapable of doing; and — the 
precipitating metal ſupplies enough of phlogiſton to the acid, to prevent the 
acid retaining the phlogiſton of the precipitated metal, which earths and 
alkalis are alſo incapable of doing. e e | 
However that be, this u of copper in its metallic ſtate, by the in- 
tervention of iron, is capable of impoſing upon, and actually has impoſed upon 

22 ignorant of chemiſtry; who, perceiving that a piece of iron, dipt into a 

iquor in which they ſuſpected no copper, became covered over with copper, 
imagined that this liquor had the property of changing iron into copper. -— 

T his property which iron has of ſeparating copper from acids has been ap- 

plied to uſe. In England, the water in a * mine is impregnated with a 
great quantity of blue vitriol, and from which much copper is extracted by 
means of iron immerſed in it. In Germany ſome 14 ores are ſo pyritous, 
that they cannot be advantageouſly treated by ordinary fuſions, but are reduced 
into vitriol, and by means of the iron which is put into the lixivium of this vi- 
triol, called cement water, a conſiderable quantity of copper is obtained, which 
would otherwiſe be loſt. See Ox zs, PraiTes, and Vir Rios. 

Copper produces, with reſpect to mercury and ſilver diſſolved in acids, the 
ſame effects which itſelf ſuffers from ifon ; that is, it ſeparates theſe metals fo 
exactly from the acids with which they are united, that they appear with their 
RS Ne] - 7 -5niny = FRO | 

This property of copper is employed to obtain ſilver diſſolved by ſpirit of 
nitre in the operation of Jar. This filver is generally very pure. | 
Fra very clean plate of copper be immerſed in a ſolution of mercury, particu- 
wy if this ſolution have an exceſs of acid, it will be very ſoon covered over 
with mercury, which adheres to it, and which, when — — and waſhed, makes 
a very white and brilliant ſilvering. This alſo is one of the experiments which 
exhibit an appearance of tranſmutation capable of aſtoniſhing thoſe who are ig- 
norant of chemiſtry. Every day credulous perſons are deceived by tricks no 
better than this. e | n . 

No metal is more ſoluble than copper; It is ated upon by almoſt all ſaline 
and metallic ſubſtaners, and probably for this reaſon ancient chemiſts have 
called it Venus, conſidering it as proſtituted to all ſubſtances. ick; 
Fixed and volatile alkalis eaſily diſſolve copper, either directly, or ſtil better 
i it has been previouſſy diffolved in acids. See AlKALIs (Fixed and Vo- 
LATILE). | . | 

Maſt neutral ſalts corrode irs ſurface, and reduce it into verdegriſe. The 
fame effect is produced by all oils and fat matters, from the latent acid which 
they contain. W | | | 

Solphur has conſiderable ad ion upon copper, and even has a greater affinity 
with it than with any other metal excepting iron: hence it may be ſeparated 
from almoſt all metals by means of ſulphur, which alſo renders it much more 
fuſible. Copper is formed into a mineral or pyritous ſtate by union with ſul- 

hur; and if this compound be expoſed to fire, ſo that the ſulphur ſhall be 
— its acid will act upon the coppor, and reduce it to blue vitriol. | 
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Copper may be eaſily united with all metals and ſemimetals, and with them 
forms allays; of which ſee the detail at the articles AlLAx, Bxonze, Tomnac, 
and S1M1LOR, 

As this metal is combuſtible, it may be wr > 7 from the perfect metals by 
calcination, which is accelerated by means of lead, as in refining; or by nitre, 
which generally much accelerates the calcination of all combuftible bodies; ſo 
that by repeated projections of nitre upon melted gold and filver allayed with 

, the nitre burns the phlogiſton of the copper, and reduces this metal 
into a ſcoria which floats upon its ſurface : but the nitre muſt be added gra-. 
dually, and but a little at a time, particularly if much cop r be in the allay, 
becauſe the detonation which it occaſions is ſufficient to diſſipate ſome of the 
perfect metals. See NiTrE. © ak | 19 

The affinities of copper, according to Mr. Geoffroy, are mercury and lapis 
calaminaris, or rather zinc; and according to Mr. Gellert, gold and ſilver. (d) 

CXCVII. COPPER (WHI TE). White copper is an allay of copper, 
zinc, and arſenic, in certain proportions, and is white as filver, The ile 
Fey cannot be eaſily determined, and the allay cannot without difficulty 

made, becauſe'of the volatility of the two ſemimetals. Nevertheleſs, a very 
beautiful and ſilver- like white copper is made by ſome artiſts, who carefully 
conceal their method of preparation, . | 

As this allay is not much uſed, from its very noxious quality, chemiſts have 
not conſidered it; otherwiſe any of them who knew the management of metals 
might probably diſcover it. | | 

he medicinal vittues of copper are treated of under the article Bass. 

CXCVIM, CORAL (e gods ak 

aA CONE 3 HHS: 


CC. CORK (FOSSIL). (g 
CCI CREAM. This name 1s y to all ſubſtances which ſepa- 
rate from a liquor, and collect upon its ſurface ; but it is particularly given to 


the following ſubſtances : | 


ſcruples and a half of fixed ſalt, probably 
ſea-ſalt, The quantities of theſe component 
parts were found to vary according to the 
freſhneſs of the coral analiſed. 


(d) Wallerius ſays, that if a mixture of 
calx of copper and ſal ammoniac be expoſed 
— a certain time to air, from that maſs, 
by diſtillation with ſoap, may be 


obtained; whence he infers, that either mer- 
cury is a component principle of copper, or 
that at leaſt ſome — — 
vertible into it. 

(«) Con AL and Con ALLE are ſhells 
of marine animals of the polypus kind, and 
poſſeſs the ſame chemical properties as the 
freſh ſhells of oyſters and other ſhell-fiſh, 
that is, they are calcareous earths impreg- 
nated with ſome animal principles. * 
EarTHs (CAxcaxzous). From ſixteen 
ounces of coral, Neuman obtained by diſtil- 


lation fix ſcruples of a volatile, alkaline, 


oily ſpirit, two or three grains of empy reu- 
matic oil, and a reſiduum containing five 


Aa : 


Y Cox is the bark of a tree of the oak 
kind, which grows in the ſouthern parts of 
Europe. From an ounce of cork Neuman 
extracted, by boiling in water, two — — 3 
and from the ſame quantity he obtained, by 
digeſtion in ſpirit of wine, two ſeruples and 
two grains. 

Conxk (FosszL), Suber montanum., 

This name is given to a ſtone which is a 
ſpecies of amianthus, conſiſting of flexible 
fibre looſely interwoven, and ſomewhat re- 
bling vegetable cork. This is the lighteſt 
1 - ſtones. By fire it - fuſible, and forms 
a black glaſs. It poſſeſſes the general pro- 
pert:es of amianthus, Sc — q 
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CCIE. CREAM of LIME. The cream of lime is that moſt atte- 
nuated part of quicklime, and moſt approaching to a ſaline ſtate, which is diſ- 
ſolved by water with which quicklime is ſlaked, or even in which ſlaked lime is 
boiled. This matter ſeparates from lime-water by cryſtallization during the 
evaporation of the water; and as water ony evaporates at its ſurface, this 
earthy cryſtallization is alſo formed there. It forms a ſemi-tranſparent- pellicle, 
which becomes thicker and thicker till it ſeparates into pieces, and falls to the 
bottom by its weight in form of ſcales. The cream of lime has the ſame pro- 
ties as ſlaked lime has. See Quicktime. (b) 5 | 
CCI, CREAM HF MILK. Ihis is the moſt oily part of milk; 
which being naturally only mixed, and not diſſolved in milk, and being ſpeci- 
flically lighter than the other parts, ſeparates from them by reſt, and collects on 
the. ſurface of the milk, from which it is generally ſkimmed to compleat the 
* diſengagement of the oily from the caſeous and ſerous parts, that is, to make it 
into Butler. See BUTTER and Milk. | | = 
Cream of milk, which is generally called ſimply cream, is not only an agree- 
able aliment when recent, but is alſo uſeful in medicine as a lenient, when 
applied to tetters and erilipelas accompanied with pain, and proceeding from 
acrid humor. . * 3 | | 


— 


CCIV. CREAM of TART AR. Cream of tartar is, operly 
ſpeaking, that part of the concrete acid of tartar which cryſtallizes rſt. and 
like a pellicle on the ſurface of water in which tartar has been boiled, with in- 
tention to purify it, and to ſeparate from it its moſt ſaline part. Thus this ſub- 
ſtance called cream, from its, manner of formation, does not eſſentially differ 
from the cryſtals of tartar which are formed in the liquor; and; theſe cryſtals are 
accordingly, as well as the ſaline pellicle, generally called cream of tartar, theſe 


x 


two matters being confounded together by one name, from which no inconve- 


nience refults. See TARTA R. 


CCV. CRIMSON. (1) 


Cc. CROCUS. This Latin word, ſignifying /a 
plied as a name to earths of certain metals, F f 


has been a 
or ſomewhat reſem ble 


which in co 


ſaffron : ſuch particularly are the earths of iron and of copper, each of which is 
therefore called crocus, the firſt being the crocus of mars or of iron, and the 
ſecond the crocus of _; but the word ſaffron is more commonly employed, 


and particularly 
CCVHN..CRUCIBLE. (e) 


ö (5) Cream of lime is very different from 


ſlaked quicklime. The latter ſubſtance is 


calcateous earth deprived of fixable air, and 
combined with water : it is cauſtic, ſoluble 
in, water, and poſſeſſes all the properties of 
quicklime, from which it differs only in 


containing a quantity of water, Cream of 
lime is calcareous earth, which having been 


deprived of fixable air by calcination, and 
dillolved by water, is, 


 22ai2 combined with fixable air; by which 


by expoſure to air, 


lied to the earth of iron. See SarrroON. 


it is rendered mild, cryſtallizable, unſoluble 
in water, and reſtored to its original ſtate 
before calcination, See AIR (FIXA8LE). 

(i) Crimson. A crimſon color may be 
given to ſilks and woolen cloths by cochi- 
neal, See COCHINEAL, A leſs durable crim- 
ſon may be given by Brazil wood, For the 
color called by dyers demi-crimſon, the root 
of madder is mixed with cachineal. See 
Rep and DYING. ITY 4 

() Se Porrikx. 


cv 
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CCVIII. CRYST AL. Cryſtal, called alſo rock-cry/tal, or natural 
cryſtal, is a hard, tranſparent ſtone, of the figure of a priſm with ſix faces, which 
is tegninated at each of its extremities by hexagonal pyramids, 

The moſt beautiful rock-cryſtal is that which is perfectly clear, white, and 
tranſparent. It is frequently cut; and luſtres, vaſes, and toys are made of it, 
as of other beautiful ſtones. Rock- cryſtals, like the precious ſtones, are of all 
colors ; and they receive their color, as the precious ſtones do, from metallic 
and phlogiſtic ſubſtances. Some of them are brown, and almoſt black ; theſe 
may be rendered white and tranſparent, by making them red-hot, which muſt 
be done very gently and gradually, to prevent their cracking, which they 
are very apt to do as well as other vitrifiable ſtones. Sce EARTH (ViTr1- 


FIABLE, (/) 


(1) Cryſtal, rock cryflal, or quartz=cry/tal, 
is a tranſparent ſtone of the claſs of earths 
called by ſome filiceous, and by others vi- 
trifiable. Its form is that of an hexagonal 
priſm, one or both ends of which are ter- 
minated by hexagonal pyramids, Some of 
them conſiſt of theſe two pyramids joined 
together at their baſes, without any priſm 
interpoſed. Cryſtal is frequently found ad- 
hering to quartz; and, according to Cron- 
ſtedt, it is nothing but quartz, which he 
affirms always aſſumes this hexagonal form, 
when its accretion or cryſtallization has not 
been interrupted, Cryſtals are either color- 
leſs, or colored. Colored cryſtals are called 

ſome authors fluors, "Thoſe which are 
red are called falſe rubies ; the violet-colored, 
falſe amethyſts, or, according to Cronſtedt, 
the true ametbyf1s ; the yellowiſh-red, falſe 
hyacinths ; the blue, faſe ſaphirs ; yellow, 
Jai topaxe: ; the greeniſh-yellow, falſe chry- 

t 
HER falſe beryls. Some cryſtals are duſky, 
brown, or blackiſh, but ſtill tranſparent. 
Cryſtals poſſeſs the general properties of the 
earths called vitrifiable. See EAR TS (Vi- 
TRITI ABLE). Colorleſs cryſtals reſiſt the 
molt violent and long continued fires, Sce 
Ar. D'Axczr's Memoir _ Vitrification, 
Academy of Sciences, 1766. Mott of the 
colored cryſtals are fuſible by violent fire. 
They probably receive this fuſibility, as well 
as their color, from metallic ſubſtances. Co- 
lorleſs cryſtals may be tinged with various 
Colors, ſo as to imitate precious ſtones. For 
this purpoſe, Neri, in his Art of making Glaſs, 
di that. pieces of clear cryſtal ſhould 
laid upon a mixture of four parts of orpi- 
ment, four parts of crude -antimony, and 
one part of (al ammoniac, placed in a cru- 


es; the green, falſe emeralds; the ſea- 


cible, to which another crucible inverted is 
well luted : the crucibles are to be placed in 


a furnace, and ſurrounded with charcoal : 


after a red heat has been gradually applied, 
and the fire extinguiſhed, the upper pieces 
of cryſtal will have acquired a fine golden 
color, reſembling opals, and variegated with 
beautiful ſpots : the lower pieces of cryſtal 
will have acquired a fine color, reſembling 
that of the ſkins of vipers. He gives an- 
other proceſs, in which he directs the ce- 
menting mixture to be compoſed of two 
parts of yellow orpiment, two parts of white 
arſenic, one part of crude antimony, and 
one part of ſal ammoniac. He directs alſo, 
that no bellows or ſtrong current of air 
ſhould be applied to the fire, by which he 
ſays, that the cryſtals are apt to be cracked, 
probably by making the heat too intenſe, 
and that the crucibles ſhould not be opened 
till they have been gradually cooled, Cryſ- 
tals thus treated reſemble rubies, opals, 
tes, turquois, marbles, chryſolites. Mr. 
ott ſays, that he found the color of ſome 
cryſtals much improved by repeating the 
operation. Baptiſta Porta directs, that cryſ- 
tals ſhould be colored by keeping them im- 
merſed during four or five hours in a melted 
mixture of ſulphur, cruce antimony, orpi- 
ment, arſenic, and tutty. In theſe operations, 
the cryſtals ſeem to imbibe ſome of the 
__ of the metallic ſubſtances. The chief 
difficulties ſeem to be to prevent the cracks 
to which the cryſtals are very ſubject by this 
treatment, and to procure a ſufficient pene- 
tration. Probably both theſe purpoſes might 
be effected by a very ſtrict attention to the 
gradual application, and to the maintenance 
of a due degree of heat, 


CC!X 
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CCIX. CRYSTAL (FACTITIO US). The word cryſtal has 
been applied to glaſſes produced by art, which from their tranſparency and 
whiteneſs imitate rock-cryſtal. In fact, ſome are made as beautiful as the 
fineſt rock-cryſtals, but not nearly ſo hard. The heat of ordinary vitrification 
ſeems incapable of producing glaſs as hard as rock cryſtal ;. nor do our cruci- 
bles ſeem capable of ſuſtaining the requiſite heat, if it could be raiſed. See the 
method of making cryſtals at the words Guass and ViteriricaTtiION. 

CCXK. CRYSTAL (MINERAL). Mineral cryſtal, called alſo 
Salt of Prunella, is melted nitre detonated with a little ſulphur, and caſt into 
form of tablets. 

Nitre is one of the neutral ſalts which contains the leaſt water in its cryſtal- 
lization, or which loſes the leaſt water by a true fuſion, and is alſo one of 
the moſt fuſible ſalts. | | 

To make mineral cryſtal, very pure nitre muſt be put into a clean crucible, 
and quickly fuſed, taking care that no aſhes or coal fall in. When the nitre 
is fuſed, it 1s to be detonated with ſulphur, in the proportion of a dram of the 
latter to a pound of the former. It is then to be poured into a copper, or rather 
a ſilver bathe, ia which -it is to be agitated while yet fluid, that it may fix in 
form of cakes or tablets. 

No other effect is produced upon the nitre by the ſmall quantity of ſulphur 
with which it is detonated, than to introduce into it a proportionable quantity of 
vitriolated tartar, called Sal Polychreſt of Glaſſer. In all other * chemical 
and medicinal, mineral cryſtal is nitre, and may be given like this, from four 
grains to ten or twelve, in a quart of proper drink. It is cooling, ſedative, 
aperitive and diuretic. This preparation then ſeems uſeleſs, | ſince the ſame 
intentions may be better accompliſhed by well purified nitre. See NITrE. 

CCXI. CRYSTALLIZATION. This word is ſometimes em- 
ployed to ſignify ſubſtances which are cryſtallized, or whoſe parts are fo ar- 
ranged that they form regular figures. In this ſenſe, we ſay ſtony cryſtallizations, - 
pyritous cryſtallization, &c. | 

CCXII. CRYSTALLIZATION ff SALTS and of other 
Subſtances. If the word cryſtallization were to be confined to its moſt. 
proper ſenſe, as it ſeems to have been formerly, it could only be applied 
to operations by which certain ſubſtances are diſpoſed to paſs from a fluid to 
a ſolid ſtate by the union of their parts, which ſo arrange themſelves that they 
form tranſparent and regularly figured maſſes, like native cryſtal ; from whi 
reſemblance the word cryſtallizatron has evidently been taken. 

But modern chemiſts and naturaliſts have much extended this expreſſion, 
and it now ſignifies a E = arrangement of the parts of any body which is- 
capable of it, whether the maſſes ſo arranged be tranſparent or not. Thus 
opake ſtones, pyrites, and minerals, when regularly formed, are ſaid to be cry- 
ſtallized, as well as tranſparent ſtones and ſalts. 

The opacity and tranſparency of ſubſtances are juſtly diſregarded in conſi- 


dering whether they be cryſtallized or not; for theſe qualities are perfectly 
indifferent to the lar arrangement of the integrant parts of 3 
vhich is the eſſential object of cryſtallization. 
This being eſtabli cryſtallization ought to be defined an operation by 
which the integrant parts of a body, ſeparated from each other by the interpo- 
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ſition of a fluid, are diſpoſed to unite again and to form ſolid, regular, and 
uniform maſſes. 

To underſtand as much as we can of the mechaniſm of cryſtallization, we 
muſt remark, 

1. That the integrant parts of all bodies have a tendency to each other, 
by which they approach, unite, and adhere together, when not prevented 
by an obſtacle. | 

2. That in ſimple, or little-compounded bodies, this tendency of integrant 
parts is more obvious and ſenſible than in other more compounded : hence 
the former are much more diſpoſed to cryſtallize. | 

3. That although we do not know the figure of the primitive integrant 
molecules of any body, we cannot doubt but that the primitive integrant 
— FAR of every different body have a conſtantly uniform and peculiar 

gure. 

4. That theſe integrant parts cannot have an 3 tendency to unite indiſ- 

criminately by any of their ſides, but by ſome preferably to others, excepting 
all the ſides of an integrant part of a body be equal and ſimilar z and pro- 
bably the ſides, by which they tend to unite, are thoſe by which they can touch 
mait extenſively and immediately. The moſt general phenomena of cry ſtal- 
lization may be conceived in the following manner. 
Let a body be ſuppoſed to have its integrant parts ſeparated from each other 
by ſome fluid. If a part of this fluid be taken away, theſe integrant parts 
will approach together ; and as the quantity of intervening fluid diminiſhes, they 
will at laſt touch and unite. They may alſo unite, when they come ſo near 
to each other that their mutual tendency ſhall be capable to overcome the 
. diſtance betwixt them. If, beſides, they have time and liberty to unite with 
each other by the ſides moſt diſpoſed to this union, they will form maſſes of a 
figure conſtantly uniform and ſimilar. For the fame reaſon, when the inter- 
poſed fluid is haſtily taken away, ſo that the integrant parts ſhall be approxi - 
mated, and be brosght into contact before they have taken the poſition of 
their natural rendency, then they will join confuſedly by ſuch fides as chance 
preſents to them; they will in ſuch circumſtances form ſolid maſſes, whoſe 
figures will not be determinate, but irregular and various. 

In every cryſtallization all that we have deſcribed may be obſerved. 

If cryſtallization be taken in the general ſenſe: we have given to it, ice 3 a 
true cryſtallization, Water, for inſtance, is to be conſidered as a body whole 
integrant pau are ſeparated from each other by the interpoſition of the matter 
of fire, Melted metals are alſo to be conſidered in the fame manner. The 
fluidity of theſe bodies is to be attributed to this matter of fire, with which 
theſe bodies are penetrated. When therefore theſe liquefied bodies cool, 
which can only be by taking away this igneous matter which rates them ; 
if the approximation of the int t parts, which is a conſequence 
of this cooling, be made ſo ſlowly that they ſhall have time and liberty to 
unite by the ſides moſt diſpoſed to this union, they will always form maſſes 
of a conſtant and fimilar figure. | 

Thus when water freezes lowly, and is not agitated by any motion which 
can diſturb the order in which the int t parts tend to unite, it forms regu- 
lar cryſtals of ice, and always of the m. v OLE 
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Theſe cryſtals which may be called cryſtals of water, are long, needle- like 
maſſes, flattened on one five, joined together in ſuch a manner that the 
{naller are inſerted into the fides of the greater; and thus theſe compound 
cryſtals have the appearance of feathers, or of leaves of trees. ; 

The moſt remarkable circumſtance attending this cryſtallization is, that the 
angle formed by the inſertion of the ſmal er needles into the ſides of the larger 
ones is always of the ſame width, - that is, ſixty degrees. However, it 1s 
ſometimes double, that is, 120 degrees; but it is conſtantly one of theſe two 
angles, and it is to be remembered that theſe angles are complements to each 
other, that is, they are together equal to two right angles. We are obliged 
to Mr. Mairan for theſe fine obſervations, which he has given at full length 
in an excellent diſſertation on ice. 

Metale, ſulphur, and ſeveral other bodies not much compounded, which fix 
and become ſolid after fuſion, aſſume always a regular arrangement whenever 
they are ſlowly enough cooled for that purpoſe. I he ſtar of the regulus of 
antimony has been long obſerved with wonder.  Alchemiſts, who ſaw wonders 
in all their operations, conſidered this ſtar as ſomething myſterious and ſigni- 
ficant; but the wonder ceaſed when the cauſe of it was inveſtigated by ſo 
good a philoſopher as Mr. Reaumur, and diſcovered to be the tendency which 
the integrant parts of the regulus of antimony have to arrange themſelves 
in an uniform manner ; for this arrangement always happens, when the 
regulus of antimony has been well fuſed, and flowly webs Mr. Macquer 
and Mr. Beaume having fuſed filver with great heat, and afterwards very 
ſlowly cooled it, obſerved that this metal alſo arranged itſelf in a regular 
manner. Mr. Beaume obſerved the ſame effect upon applying to all the other 
metals and ſemi-metals the ſame treatment. Every metallic ſubſtance was 
found to have its peculiar form, which Mr. Beaume — to determine. 

What we have ſaid concerning bodies, which being fuſed by fire, are cry- 
ſtallized when they become ſolid by cold, may alſo be applied to all thoſe 
whoſe integrant parts ſwim ſeparately from each other in a fluid ſuch as water. 
Thus all kinds of earths, and of metallic and mineral matters, which are found 
in that ſtate, may be cryſtallized by taking away ſome of the watery fluid 
which ſeparates their integrant parts. A flow evaporation of the water which 
contains theſe ſubſtances allows their parts to approximate and to unite toge- 
2 by the moſt ſuitable ſides, and to form maſſes of a determinate and con- 

ant figure. | 

In this manner are formed the cryſtallizations of precious ſtones, of rock 
cryſtal, of ſpars, of certain ſtalactites, and of all ſtony bodies found ſo fre- 
quently well cryſtallized. The regular forms of moſt pyrites, of many ores 
and metallic minerals, and even of ſome pure metals, ſuch as gold, filver, 
copper, which are found regularly arranged and ramified, pages to be attri- 
buted to the ſame mechaniſm, that is, to the ſlow ſeparation of their integrant 
parts from the water in which they are ſuſpended. 

But of all the ſubſtances thus ſuſceptible of cryſtallizing by their ſepara- 
tion from water, ſalts are moſt diſpoſed to it, and afford the beſt examples of 
cryſtallization; becauſe all ſaline ſubſtances being eſſentially ſoluble in water, 
are liquefied by this fluid in a much greater quantity than the bodies we have 
mentioned, which, properly ſpeaking, are only miſcible with water, = + 
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This which falts have of being ſoluble by water muſt depend on a 
certain affinity or adheſion of their in parts to thoſe of water; and from 
this adheſion we can deduce the phenomena peculiar to the tion of 


of other ſubſtances to which water has not the ſame affinity. We ſhall relate 
what is moſt neceſſary to be known concerning the cryſtallization of. ſalts, an 
object of great im in chemiſtry, 

The cryſtallization of a ſalt diſſolved in water may be procured, as evi- 
dently appears from what we have ſaid, by taking away the diſſolving water: 
and as moſt falts are leſs volatile than water, and may even be conſidered 
comparatively as fixed ſubſtances, this ſubſtraction may be commodiouſly 
made by the evaporation of a ſufficient quantity of water. The parts of the 
falt, being ſufficiently approximated by this evaporation, will unite together 
and form —— as we have already explained concerning other ſubſtances. 
But as the ſaline parts adhere to thoſe of the water, this circumſtance occaſions 
an eſſential difference in the cryſtallization ; which is, that the ſalt when cry- 
ſtallizing, does not ſeparate itſelf from all the water with which it was united 
in ſolution, but retains ſome part of it with ſome force; and this portion 
of water adhering to, and even combined with the parts of ſalt, makes with 
it one whole or entire body; whence faline cryſtals are compound:d of 

ized ſalt, and of water which makes part of theſe cryſtals. This water 
is called by chemiſts the water of cryſtallization. | 

As this water of cryſtallization is ſuperabundant to the eſſence of the cry- 
ſtallized ſalt, it may be taken from it by evaporation with a certain degree 
of heat, without any change produced upon the eſſential properties of the 
falt ; ſo that it may be again diſſolved and cryſtallized as at firſt. But we 
- muſt obſerve, that the water of cryſtallization cannot be taken from any 
falt without deſtroying the form, or at leaſt the conſiſtence and tranſparency 
of the cryſtals; and when the ſalt is to be re- diſſolved and re- cryſtallized, it 
retains in this ſecond cryſtallization the fame quantity of water preciſely as it 
had in the firſt. >. 

Hence we ought to conclude that this water of cryſtallization is not effential 
to a ſalt, as a ſalt, but that it is eſſential to a ſalt as being cryſtallized ; ſince 
to it the ſaline cryſtals owe their form, tranſparency, even the coheſion 
of their parts. 

The quantity of water of cryſtallization varies much in different ſalts. Some 
of theſe, as alum, Glauber's falt, and martial vitriol, contain about half their 
weight of water; and others, as nitre and ſea falt, contain but a ſmall quan- 
tity. Selenites contains an almoſt infenſible quantity of water. This differ- 
ence ſeems to depend on the ſtate of the acid in theſe falts ; and in general 
the more firmly an acid is combined with its baſis, the leſs water it retains in 
cryſtallization. | 

A important remark to be made upon this water of cryſtallizatipn, is, 
that when the cryſtallization is properly managed, this water is pure, 
and contains no fubſtance foreign to the cryſtallized ſalt. To Mr. Beaume we 
owe this diſcovery. By many experiments he was convinced that no neutral 
ſale, with a baſis of fixed alkali, retains in its cryſtals either ſuperabundant acid 


or alkali, or any other matter foreign 5 ay neutral ſalt, although even = 
t 


the water ſuſpending the 


this kind of — of ſalts. This cryſt 
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ſalt had been cryſtallized in a liquor that was acid, alkaline, or impregnated with 
any other ſubſtance foreign to the ſalt; and that if ſometimes theſe heteroge- 
neous ſubſtances are found included in ſaline cryſtals, they have no adheſion to 
them, ſince they may be ſeparated merely by draining upon brown paper, with- 
out — change produced upon the cryſtals of the ſalt ; whereas the water of 
ization cannot be taken away without a deſtruction of the cryſtals. The 

cauſe of this phenomenon will eaſily appear when we recollect that ſalcs retain 
the water of their cryſtallization by the adheſion of theſe ſalts to water; and that 
if a ſalt be diſſolved in water impregnated with acid, alkali, or other ſubſtance 
foreign or ſuperabundant to the ſalt diſſolved, this ſalt does not adhere either to 
the ſuperabundant acid, or alkali, nor to the other extraneous ſubſtances, bur to 

the water alone. | 

Evaporation of water, in which a ſalt is diſſolved, is not the only method b 
which the ſalt can be cryſtallized. Another method which may be uſed wit 
ſucceſs, at leaſt for the cryſtallization of moſt ſalts, is by application of cold to 
Al. The reaſon of this is as follows. | 

All falts are ſoluble in water, but not with equal facility, ſome of them 
requiring much water, and others very little : moſt of them. are more eaſily 
diffolved, and in greater quantity, by hot than by cold water; and others with 


- nearly equal facility, and in equal quantity by both hot and cold water. This 


being eſtabliſhed, when boiling water, that is, water heated as much as poſſible, 
ſuſpends in ſolution all that it can diſſolve of thoſe ſalts which are more ſoluble 
by hot than by cold water, if this water be cooled, the portion of ſalt which 
was diſſolved merely by the heat of the water, will ve collected and cryſtallized 
as faſt as the water cools. We may alſo obſerve, that when this cooling of the 
water is very quick, the cryſtals it occaſions are ſmall, irregular, and ill- ſhaped; 


and that the more ſlowly the cooling is produced, the larger and better formed 
the cryſtals are. 


What has been hitherto ſaid concerning the lar forms taken by certain 


liquefied matters during their fixing or 8 is entirely a ar ig to 
ization is not e y a 


ſubſtraction of water but of fire, by which ſubſtraction a condenſation of the 
faline liquor is produced, and conſequently a ſufficient approximation of the 


parts of the diſſolved ſalt to diſpoſe them to unite, and to form cryſtals ; and 
as in this caſe, the fluidity or the ſolidity of the ſalt is ſolely occaſioned by the 


reſence or abſence of the matter of fire, theſe ſalts diſſolved by heat, and cry- 
allized by cold, may be com to melted metals, the parts of which are 
regularly arranged by a ſlow cooling. But with regard to ſalts we muſt obſerve, 
that as their cryſtallization is performed in a fluid to which they have an adhe- 
ſion, they retain the ſame quantity of water of cryſtallization, whether the 
operation was performed by cold or by evaporation. ; 
Hence we may perceive, that evaporation and cooling are the two principal 
methods af 2 — ſalts. Sometimes it is proper to employ one only of 
theſe methods, and at other times both, together, according to the particular 


nature of the ſalt to be treated. If it be one of thoſe ſalts which are better 


cryſtallized by cooling than by evaporation, ſuch as nitre, for inſtance, then 
the former method ought to be uſed ; for nitre cannot be well cryſtallized by 
evapo- 
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evaporation alone, becauſe the water which keeps it diſſolved would be reduced 
almoſt to nothing before the cryſtallization would begin, and the liquor would 
be ſo 8 that the parts of the ſalt would not arrange themſelves 
roperly. 

K When, therefore, nitre is to be cryſtallized, the water is to be evaporated ſo 
far only that when it cools cryſtals ſhall be formed. This degree of evaporation 
is known by _— a few drops of the hot liquor, and cooling them quickly; 
if the evaporation has been ſufficient, ſmall cryſtals may be perceived inſtantly 
formed. As the evaporation here mentioned does not occaſion the cryſtalliza- 
tion of the nitre, but is only preparatory to it, this evaporation may be either 
quick or flow without inconvenience. The liquor may be made to boil as faſt 
as poſſible, and the cryſtals of nitre will be no leſs perfect, provided that this 
liquor when ſufficiently evaporated be ſlowly cooled: when it is perfect] 
cooled, no more cryſtals will be formed in it. It ought then to be poured off, 
and again evaporated, when by a ſecond cooling it will furniſh more cryſtals, 
and this treatment is to be continued to the end. 

But if well formed cryſtals are to be obtained of one of thoſe ſalts which are 
nearly as ſoluble in cold as in boiling water, and which conſequently cannot be 
cryſtallized by cold, evaporation is the only method to be uſed. Common ſalt 
is a proper inſtance of this kind. 

| Water impregnated with common ſalt muſt be evaporated to obtain cryſtals; 
and when the liquor contains much more water than is neceſſary to the ſolution 
of the ſalt, the evaporation may be carried on as faſt as poſſible till the cryſtal- 
lization is ready to bi gin. This point is known by a thin, ſaline pellicle, which 
floats on the ſurface of the liquor, and ſeems as if duſt had fallen upon it. This 
pellicle is compoſed of the firſt portions of ſalt beginning to cryſtallize. It is 
always formed at the ſurface ; becauſe this ſalt cryſtallizes by evaporation only, 
and evaporation is only at the ſurface. | 
| Mr. Rouelle, in his Memoir concerning the Cryſtallization of Sea-falt, ſays, 
that he has obſerved, that when the Evaporation has been very flow, and with 
a heat not much exceeding that of ſummer, the cryſtals of common ſalt are 
formed at the bottom and not at the. ſurface of the liquor. As this appears 
quite contrary to the manner in which this ſalt cryſtallizes in all other circum- 
— have we not reaſon to believe, that in this inſenſible evaporation the 
cryſtals of ſea · ſalt are formed firſt at the ſurface, as in all other evaporations, 
but that they cannot be perceived from the extreme ſmallneſs of their ſize at 
firſt; and becauſe the heat is too weak to dry their upper ſurface, and to make 
them adhere to the air, theſe ſmall cryſtals fall to the bottom without being 
perceived, and there become larger 5 che union of other ſmall cryſtals, formed 
and precipitated in the ſame manner f | 

If the evaporation when brought to the point of cryſtallization was to be 
ſtopt, and the liquor to be cooled after it has been filtrated, and put into a 
bottle to prevent further evaporation from the remaining heat, ſcarcely any - 
cryſtals would be formed in it, but the ſalt would remain diffolved in the water. 
If, on the contrary, the evaporation ſhould be haſtily continued, ſalt would 
indeed be formed in great quantity; but as its parts would not have time to 
| | B b 2 1 arrange 
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arrange themſelyes properly, the cryſtals would be ſmall and ill formed *, The 
- evaporation therefore ought to be continued, but lowly : and by this method 
very beautiful cryſtals will be obtained, partly in cubes, partly in hollow pyra- 
mids formed by cubes +. | | 
The rules of cryſtallization moſt ſuited to the nature of each ſalt muſt be ob- 
ſerved, not merely to obtain well-formed cryſtals; for if their figure was once 
determined, the regularity of their cryſtallization would be afterwards of no 
conſequence : but the cryſtallization of ſalts relates to an affair of much more 
importance, which is their purity. 8 
e have already ſaid, that, when a ſalt is well cryſtallized, the water of its 
cryſtallization is very pure, and contains none of the heterogeneous matters 
which happened to be mixed with the ſolution of the ſalt before cryſtallizacion. 
This obſervation may be extended to other ſalts which may happen to be diſ- 
ſolved in the ſame liquor. If then ſeveral ſalts be diſſolved together, we may 
almoſt always ſeparate them exactly from each other, by cryſtallizing each of 
them according to their character; for amongſt the almoſt infinite number of 
ſalts now known, ſcarcely two ſhow preciſely ſimilar phenomena in cryſtalli- 
zation, We may, from the example of ſeparating nitre and common ſalt when 
diſſolved together in the ſame liquor by cryſtallization, ſhow how ſuch ſepara- 
tion may be done in general, even when ſcveral ſalts happen to be ſo confuund- 
ed. This is certainly one of the fineſt and moſt uſeful problems in chemiſtry. 
Let us then ſuppoſe that nitre and ſea-ſalt, difſolved in the ſame liquor, are 
to be ſeparated from each other. The method of effecting this will appear evi- 
dently from conſidering what we have ſaid concerning cryſtallization z and this 
method will be found to conſiſt in employing alternately evaporation and cool- 
ing. Firſt of all then, tae liquor muſt be evaporated. If, during the evapo- 
ration, a pellicle appears on the ſurface, and no of nitre appear in a 
ſmall quantity of the liquor when haſtily cooled, then we diſcover that common 
ſalt is in greater quantity than the nitre. In this caſe the evaporation muſt be 
continued, and the common ſalt ſeparated as faſt as it is formed, till a ſmall 
quantity of the liquor, when haſtily cooled, ſhews ſmall needle-like cryſtals os 


* Although cryſtals of ſea-ſalt are gene- 
rally lefs” Sale vhes formed by a haſty 
than by a flow evaporation, this irregularity 
is, however, leſs {enfible in this ſalt than in 
moſt others, and its — always tend to 
2 Cubic form, or at leaſt appear compoſed of 
cubes. From this obſervation we have reaſon 
to believe that the primitive integrant mole- 
cules of this ſalt arc cubes: hence we may 
conceive that as all the ſides of this ſalt are 
qual and ſimilar, from their union regular 
| ſolids ought to reſult, more or leſs — 
ing to the cubic figure, by whatever ſide they 
may have been united. Note of the Autbor. 
+ Although in a moderate evaporation a 
large quant ty of cryſtals of common 


40 is formed in — c' hollow, and 


zerted pyrami ds, the cubic figure is never- 


book, and ina 


theleſs the primitive and eſſential form of 
this ſalt; for * are all compo - 
of cubes. 


ſed eviden Beſides, they are 
only > — by the union of 
ſeveral quadrangular priſms compoſed of 
cubes,, Which are | applied to the 


fides of a firſt cube; which being formed at 
the ſurface of the liquor, remains ſuſpended 
there, by the adheſion of its upper dried. 
ſurface to the air. As this cube is beſides a 
little ſunk into the liquor by its weight, ſo 
that the liquor riſes along. its ſides, it be- 
comes by that means a founda- 
tion for the formation of this pyramid. This 
mechaniſm is explained at length in Junker's. 
| moir.of Mr. Rouelle con- 
cerning the cryſtallization of ſea · ſalt, printed 

in 1745, Note of the Author. WT 
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nitre ; then the liquor is to be left to cool; that the nitre may have an oppor- 
tunity of cryſtallizing by cooling ; after which the evaporation is to be reſumed 
that more common ſalt may be ſeparated, and to diſſipate fo much water that 
cryſtals of nitre ſhall again be formed by cooling, Thus theſe ſalts may be al- 
ternately cryſtallized, one by cooling and the other by cryſtallization, till they 
* ſeparated. * = 9 my Ws inns: ha? 2 85 da a made 

in the beginnin operation, the upon trial in frm: 
quantity, given — of nitre by cooling, before any pellicle had appeared 
upon its ſurface, the common falt would then have been known to be in much 
leſs quantity than the nitre. Ip this caſe, the nitre would have been cryſ- 
tallized firſt, but always by cooling. The quantity of nitre, which excceds that 
of common falt, having been thus ſeparated, the common falt would then begin 


to cryſallize in its turn by evaporation, - $8.4 
Several eſſential remarks are to be made upon this ſeparation of ſeveral' fats. 
from each other by cryſtallization, 1 d DES 74 K 0 
Firſt, although the two ſalts, the method of ſeparating which we have given 
as an example, are the moſt capable of ſuch a ſeparation, becauſe ſea - ſalt is one 
of the lalts which are leaſt of al to be cryſtallized by cooling; and on the con- 
trary. nitre is one of thoſe which are beſt cryſtallized by this method; never- 
theleſs, after a firſt cryſtallization of theſe two ſalts, ſuch as we have deſcribed, 
they are not entirely and perfectly ſeparated from each other: the ſea-fale con 
rains ſome nitre, and the nitre contains ſome portion of ſea- ſale; becauſe in 
cryſtallization one ſalt always takes with it a ſmall portion of another: but 
when two falts are ſo _ — each other in this —— as theſe wes 
perfect ſeparation may be eaſily made by diſſolving each of them ſeparately in 
more water, and by proceeding to their eryſtallzation by the — method. 
As a new ſeparation is made by each cryſtallization, they may be obtained av 
laſt perfectly pure — repeating ſufficiently this management. * 
ſecond remark to be made oa the ſeparation of ſalts by cryſtallization is, 
that this ſeparation is ſo much more difficult and long, in proportion as the ſalts 
to be ſeparated are more ſimilar to each other in their manners of cryſtallization. 
For inſtance, if two ſalts, which are only capable of eryſtallizing by ev tion,, 
as ſea · ſalt and vitriolated tartar, or by cooling, as nitre and Glauber's ſalt, they 
cannot be ever obtamed quite pure and ſeparated from each other by any ma- 
nagement: nevertheleſs, even in this caſe they may be in yu meaſure ſepa- 
rated; fieſt, becauſe the preciſe degree of evaporation, or of cold, which is ne- 
ceflary for the cryſtallizing of one ſalt, is generally ſomewhat different from 
that which is requiſite for the cryſtallization of another ſalt; — — 
although they ſhould reſemble each other much in this ſome nces,. 
which muſt be obſervable in the ſize and form of their cryſtals when well 


formed, will furniſh means of making at leaſt an imperfe@& which 
may be made more perfect by ing this ent. | 
ut the ſeparation of ſome ſalts is attended with ſingular and even inſuper- 


able difficulties. Such are the ſalts which have ſome action each other, 
and the parts of which have ſome adheſive power together. This action of neu- 
tral ſalts upon each other has been very little obſerved: it is, nevertheleſs, very 
ſenſible in ſome of them; ſach are ſal ammoniac and corroſive ſublimate, which 
not only act as intermediate ſubſtances to each other, by which they pom wes 
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diſſolved in greater quantities in water and in ſpirit of wine than they can 
ſingly, but which being diſſolved together in the ſame menſtruum, cannot be 
again cryſtallized ſeparately by any method; as Mr. Macquer has ſhewn in his 
Memoir concerning Mr. Garay's Tincture of Mercury, printed in the Collection 
e Academy for the year 1765. „e Neo: 5 | 

me ſalts have ſo great affinity with water, and are ſo ſoluble by this men- 
ſtruum, that they, can ſcarcely! be cryſtallized. The ſolution of theſe ſalts re- 
quires to be evaporated almoſt to dryneſs, or to a thick conſiſtence, and then 
by cooling they generally form needle-like cryſtals applied longitudinally or 
—.— to = other, When they are expoſed to the air, they attract hu- 
midity, and reſolve into a. liquid ſtate. Mr. Rouelle was the firſt who de- 
ſcribed, in his Memoir concerning Salts in the year 1744, the cryſtallization of 
deliqueſcent ſalts, ſuch as marine ſalt and nitre with baſes of calcareous earth, 
of copper, and of iron, terra foliata tartari, and the ſalts formed by the union 
of the acids of vinegar and of tartar with iron and with copper. 
All theſe fo difficulily cryſtallizable ſalts may be eaſily ſeparated from ſalts 
which may. be readily cryſtallized, with which they happen to be mixed; be- 
cauſe the former ſalts in the evaporations and coolings are always the laſt to 
Two of theſe ſalis, namely nitre and marine ſalt, with baſes of calcareous 
earth, are found mixed with nitre and marine ſalt with baſes of fixed alkali ; 
both of them in the lixiviums of the manufacturers of nitre, and the latter in 
almoſt all the waters in which eommon falt is found to be naturally diſſolved: 
hence, when the proper operations are made to obtain nitre and ſea-ſalt, after 
all the evaporations and cryſtallizations, a very heavy ſaline liquor remains from 
which no cryſtals can be procured, called the mother water. Theſe mother- 
waters of nitre and of common ſalt are, then, nothing but theſe ſalts with 
earthy baſes almoſt pure; and if a cryſtallization of them were required, the 
method deſcribed by Mr. Rouelle in the quoted Memoir ought to be practiſed. 
But this is not a matter worthy the attention of the manufacturers, to whom the 
perfect purification of nitre and of ſea-ſalt, from an —— tion of the ſalta 
with earthy baſis, is of much more importance, as we when we ſhall 


treat of theſe ſalts. 10 | three |: 
Chemiſts have given much attention to this ſubje&, the cryſtallization of 
ſalts ; and particularly Mr. Rouelle has made many intereſting reſearches con- 
cerning it, which, may be ſeen in his Memoir of 1744. But nevertheleſs, much 
remains yet to be done. The true form of all cryſtallizable ſalts, and the beſt 
methods of cryſtallizing them, are not yet determined; which will not appear 
ſurprizing to — who underſtand, this ſubject, and who know that one and 
the ſame ſalt, although conſtantly tending to the ſame form, is nevertheleſs 
capable of diſguiſing itſelf in many ways, and of taking many different forms, 
according to the circumſtances, during cryſtallization. The quickneſs or ſow- 
neſs of evaporation, the quantity of water evaporated, the more or leſs haſty 
cooling, and the different degrees of cold applied, the ſtate of the air and of 
the liquor with reſpect to reſt, or motion, even the form and matter of the 
veſſel in which a ſalt is cryſtallized, are ſo many cauſes, which, acting ſucceſ- 
ſively or together in many different ways, are capable of producing numberleſs 


varieties in the cryſtallization, ; os 
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Of all the cauſes which we have mentioned, capable of varying cryſtalliza- 
tions, the nature of the veſſel employed ſeems to deſerve leaſt our attention; 
yet this may produce ſome change from the greater or leſs adheſion which the 
lalt may have to the ſeveral matters of which theſe veſſels are made. For in- 
ſtance, we can only attribute to the adheſion of ſalts to the ſides of the veſſels 
employed the property which moſt of them have to branch out in various man- 
ners, and to creep along the ſides of theſe veſſels, particularly when the cryſtal- 
lization is very ſlowly performed, ſo conſiderably that they frequently go-even 
on the outſide of the veſſeis. Mr. Beaume has prevented this nn 
hindering the adheſion of the ſalts to the ſides of the veſſels, by rubbing t 
ſides with ſome oil. WA 1 n wu OTA 
From what has been ſaid concerning the action of neutral ſalts upon each other 
-we may conceive, that when ſuch ſalts happen to be mixed together, they muſt 
produce conſiderable differences in cryſtallizing. enn? 5 
Many other important obſervations might be made on the c — oe? 
certain ſalts, but they will be better placed under the articles ef the were fal 
which they concern, We are obliged allo to leave to the underſtanding and re- 
flection of our readers to draw from what we have ſaid many corollaries, the 
detail of which would be too long. We ſhall only mention a manner of cryſtal. 
lizing ſalts which is different from the methods by evaporation and by cooling, 
but which conſiſts allo in taking away from the ſalt a portion of water which 
keeps it diſſolved. This method of cryitallization is well effected by adding to a 
ſolution of a ſalt a ſufficient quantity of a ſubſtance which has no action upon that 
ſalt, but which has greater affinity than it with the water which keeps it dliſſolved. 
Spirit of wine, for inſtance, has — — with regard to many falts. Thus 
by adding a ſufficient quantity of rectified ſpirit of wine to a ſtrong ſolution of 
Glauber's ſalt, of vitriolated tartar, or of fea-ſah, this ſpirit of wine ſrizing the 
water neceſſary for the ſolution of the falts, obliges them to cryſtallize imme- 
diately : but as this cryſtallization is very haſtily made, and almoſt inſtantan:- 
ouſly, the cryſtals are always very ſmall and' ill-formed. In this reſpect _ 
reſemble the cryſtals of falts produced from a liquor which contained too litt 
water to keep them diſſolved. This happens, for inſtance, when a ſtrong folu- 
tion of alkaline ſalt is combined with concentrated vitriolic acid, to form vitrio-- 
lated tartar ; for this falr, which requires much water to keep it diſſolved, does 
not find enough in the liquor, and appears immediately in form of very ſmall 
cryſtals hke land. The ſame thing may be faid of vitriols of ſilver and of mer- 
cury, of luna cornea, and of other metallic ſalts of this kind produced by adding, 
vitriolic or marine acids to the white metals diſſolved in nitrous acid. Theſe 
ſalts appear immediately as precipitates, whenever they do not find water enough 
in the liquors to diſſolve them; and Mr. Rouelle juſtly obſerves, in his Memoir, 
that they are not precipitates, but true ſalts, which not finding water ſufficient 
for their ſolution, are obliged to be immedi cryſtallized, but in cryſtals fo 
ſmall, from the rapidi their cryſtallization, they cannot be known to be 
cryſtals,but with the help of a microſcope. „ t 
Notwithſtanding what has been ſaid concerning the irregularity of the cryſtals 
procured by adding a ſubſtance, which ſeizes the water of the ſolution of ſalts; 
yet if this addition was managed and gradually made, perhaps it might produce 
very beautiful and very regular cryſtals, Mr. Beaume has actually obſerved, 
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nature, their were infinit 2 more regular than they would 
have been without this circumſtance. Fegetable ſalt, for inſtance, and /alt of 
Saiguette, require to be cryſtallized in an alkaline liquor; and /edative ſalt re- 
quires an acid liquor, when it is obtained from borax by the intervention of an 
acid, if we defire to have fine cryſtals of theſe ſalts. The cauſe of this muſt be, 
that acids or alkalis, having in general more affinity with water than neutral ſalts 
have, diminiſh the adheſion of theſe neutral ſalts with the water of the ſolution ; 
for a too great adheſion of a ſalt to water may evidently be a great impediment 
30, its. cryſtallization. See the words SALT, SALTs (NEUTRAL), and the ſeveral 
ſorts of neutral ſalts under their reſpefive names. 
. .CCXUIL, CRYSTALS. All neutral falts with metallic baſes ſuſcepti- 
ble of cryſtallization are commonly called by chemiſts Cry/als, when they are 
actually cryſtallized ; and the name of the metal contained in the ſalt is added to 
- diſtinguiſh it. Thus we ſay, cryſtals of gold, of ſibver, of copper, of lead, &c. 
But as theſe names do not indicate the acid contained in each falt, they ought to 
be diſuſed. Here we ſhall only mention two of theſe ſalts called cryſtals; be- 
cauſe they are almoſt always diſtinguiſhed by that name. Theſe are the cryſtal: 
of filver, and cryſtals verdegriſe or Caen | | 
CCXIV. CRYSTA of SILVER, r LUNAR CRYS- 
TALS. Cryſtals of filver are neutral ſalts with metallic baſes compoſed of 
nitrous. acid ſaturated with ſilver. When very pure ſilver is diſſolved by very 
pure nitrous acid, if the acid be cryſtals will be perceived merel the 
cooling of the ſolution, - Theſe cryſtals are white, flattened like thin ſcales, and 
not very hard. When the nitrous acid uſed to diſſolve the filver is weak, no 
cryſtals are formed; becauſe the water in the acid is ſufficient to keep the newly 
formed falt diflolved ; but lunar cryſtals may eaſily be obtained from this dilute 
Glution by evaporating the ſuperabundant water, and letting the liquor cool. 
Very beautiful and white lunar cryſtals may alſo be obtained, although the 
- filver employed be allayed with copper or iron: becauſe the ſalts formed by theſe 
two metals with nitrous acid are deliqueſcent, and are not fo eaſily c izable 
as the ſalt with baſis of ſilver. In this caſe the ſolution ought to be evaporated, 
if it be neceſſary; and the cryſtals of ſilver will be cryſtallized by cooling, white 
the copper or iron will remain diſſolved. When the colored liquor is poured off, 
cryſtals willl be found ſufficiently white and almoſt pure; but to purify them 
perfectly, they ought to be drained, diſſolved again in very pure water, and 
in cryſtallized : then after they are well drained from the liquor, they will be 
ound perfect and beautiful. This even is a method of ſeparating filver from 
the allay of copper, -or of iron; and of obtaining from ſilver, or ſilvet 
— Wane: as fine and colorleſs a ſolution as if teſted ſilver had been 
employe 
ted then are A true lunar nitre, or nitre with baſfs of Aver; and 
they accordingly have the property of deflagrating upon burning coak, almoſt 
as well as nitre, with baſis of fixed alkali When this experiment is made, fi 
od after the detonation incruſted upon the ſurface of the coal in its me- 
ic ſtate. | d 
Notwithſtanding this which lunar nitre has of detonating with coals, 
a property which ſhews a g adheſion of nitrous acid with filyer; yet this 


* — 


E 193 


adheſion is not ſufficiently ſtrong to reſiſt a certain degree of heat; ſo that by 
calcination or diſtillation theſe two ſubſtances may be disjoined. 
Lunar cryſtals may be melted with a very gentle, and leſs than a red heat. 
They eaſily loſe the water of their cryſtallization, and then congeal into a black 
maſs, which is generally caſt into moulds, and is called Lapis infernalis, or lunar 
cauſtic. See CausTiCc (LuNnaR). a 

This ſalt is very cauſtic, as the effects of the lunar cauſtic ſhew in ſurgery, 
although it has loſt a part of its acid in the fuſion which it receives. This 
corroſive quality of lunar cryſtals ſeems to render it unfit for internal uſe as a 
medicine; yet ſome phyſicians preſcribe it as a powerful evacuant of water. 
Boyle, though not a phyſician, but aſſiſted by ſome perſons of the faculty, 
propoſes a method of rendering theſe cryſtals of ſilver milder, and boaſts much 
of them as a remedy, His method conſiſts in adding to a ſolution of them in 
water another ſolution of an equal quantity of nitre, and evaporating the whole 
to dryneſs and whiteneſs, with a very gentle fire, by which a portion of the 
ſpirit of nitre is intended to be taken away without fuſing the ſaline maſs; after 
which, this ſaline powder is to be made into pills, by forming it into a paſte 
with ſome bread and water. g | 

Little ſkill in chemiſtry is requiſite to ſhew, that nitre thus mixed with lunar 
cryſtals, being incapable of acting upon it, cannot render it milder, but muſt 
leave it unchan ; | | | 
Secondly, by the manner of drying fhis mixture of lunar cryſtals and nitre, 
leſs of the cauſticity of theſe cryſtals is deſtroyed than by forming them into lunar 
cauſtic, in which operation they fuſtain a. heat ſufficient to fuſe and to blacken 
them, and conſequentiy loſe more of their acid. After theſe conſiderations, we 
cannot believe that this remedy of Mr. Boyle is ſo mild and innocent as it has 
been repreſented. This is certain, that, notwithſtanding the praiſes given it 
by this philoſopher, its uſe has not yet been eſtabliſhed in medicine. 
Lunar cryſtals are called by Lemeri vitriol of filver; but as they contain no 
vitriolic acid, this name does not ſuit them, and ought only to be given to the ſalt 
formed by the union of vitriolic acid with ſilver. See StLVEA. 

CCXV, CRYSTALS of COPPER, or of VENUS. By theſe 
names is meant a falt formed by the union of the acid of vinegar with copper. 

This combination may be made by diſſolving dire&ly copper in good diſtilled 
vinegar z but it is made much more — and more . 
when the copper employed has been previouſly formed into verdegriſe; becauſe 
the copper in the verdegriſe is already divided and penetrated by a certain quan- 
_ 7 of wine: verdegriſe therefore is always uſed for the preparation of 
cryſtals of copper. mY, * 

This operation is very ſimple. It conſiſts in diſſolving verdegriſe in good 
diſtilled vinegar till this acid be ſaturated. For this purpoſe a matraſs is to be 
uſed, and to be ſet in a ſand-bath with a gentle heat. When the vinegar dif- 
ſolves the verdegriſe, it takes a fine greeniſh-blue color. Some chemiſts call ic 
alſo Tincture of Venus. When it ceaſes to act on the verdegriſe, it is to be de- 
canted, evaporated, and cryſtallized. The beautiful greeniſh-blue cryſtals formed 
are cryſtals of copper. When this ſalt is expoſed to a dry air, it loſes eaſily the 
water of its crylldilization, and its ſurface is reduced to a lighter-colored ſea- 


green powder, 
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The acid of vinegar does not ſtrongly adhere to the copper in this combina- 
tion. It may be entirely ſeparated from it by diſtillation; and as it had loſt 
moſt of its ſuperabundant water when it united with the copper, it may by this 
method be ↄbtained in its greateſt concentration. It is called radical vinegar, 
and improperly ſpirit f Venus. See theſe words, 

The principal intention of chemiſts in _ cryſtals of Venus is to obtain 
radical vinegar. But this preparation is alſo uſed by painters, for which reaſon 
large quantities of it are manufactured, and it is generally ſold under the name of 
 Giftilled verdegriſe; probably becauſe diſtilled vinegar is employed in its compo- 
ſition. See CopprR and VINEGAR. | 
_ CCXVI. CUCURBIT. A cucurbit is a chemical veſſel employed in 
diſtillation, when covered with its capital or head. Its name comes from its 
lengthened ſhape, by which it reſembles a gourd : ſome cucurbits, however, are 


|  thallowand wide-mouthed. Cucurbits are made of copper, tin, glaſs, and ſtone- 


ware, according to the nature of the ſubſtances to be diſtilled. A cucurbit pro- 
vided with its capital conſtitutes the veſſel for diſtillation called Alembic. See 
#his word, and PLATES. | 

CCXVII. CUPEL. A cupel is a wide-mouthed earthen veſſel, like a 
flat cup, from which reſemblance it has been named. © 

The uſe of cupels is to contain gold and ſilver mixed with lead in the opera- 
tions of refining and of eſſay, and to abſorb the litharge and other ſcorified mat- 

ters formed in theſe operations. 
F0oor this reaſon cupels ought to be made of dry, porous earths, capable of re- 

ing the action of ſtrong fire, and of fluxes. 

aſhes of wood — of bones are the moſt proper earths for cupels. Theſe 

aſhes ought to be perfectly burnt and calcined; that is, till they become white, 
ſo that they contain no more inflammable principle, which might revivify the 
{corified metals, and occaſion an ebullition during the operation. They ought 
alſo to be well lixiviated, and deprived of all faline matter to avoid their fuſion. 
To form cupels, aſhes thus prepared ought to be mixed with water into a 
paſte, to which a proper form is given by means of a mould. Sometimes they 
are made into a paſte with ſome beer; a ſmall quantity of clay is added, that 
they may be moulded more conveniently. Roaſting A made of clay are alſo 
called by ſome artiſts cupels; becauſe they have the ſame form as the refining 
and eſſay cupels. See Essav, and PLATES. 

CC XVII. CUPELLA TION. Cupellation is an operation by which 
Fold an d filver are refined or eſſayed by ſcorification with lead upon the cupel. 
See Rerininc ad Ess ar. N 
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CCXIX. AMPS. Theſe are noxious and even fatal exhalations or 
vapors, which infeſt ſubterranean places, and particularly 
mines, if the air be not frequently renewed. | 

The inſtances of fatal accidents cauſed by theſe vapors are too frequent, 
Moſt of them kill animals ſo ſuddenly that no aſſiſtance can be given. 

Although all theſe vapors produce ſimilar effects, and occaſion ſudden and 
mortal faintings and ſyncopes, yet ſome differences may be obſerved in the pro- 
perties and modes of acting of theſe vapors in different places. From which we 
may preſume, that they are not all exactly of the ſame nature. 

— of them are viſible, and appear in form of a fog: ſuch is that which is 
found in a quarry near to the mineral waters of Pyrmont; and of which Dr. Seip 
has given a deſcription in the Philoſophical T ions. This has a ful. 
phureous ſmell, deſtroys inſects, birds, and in general all animals which ap- 
proach it, with ſymptoms ſimilar to thoſe which anumals ſuffer when placed under 
an exhauſted receiver of an air-pump. 

Others, though perfectly inviſible, produce the ſame effects. Such are, ſays 
the learned tranſlator of Lehman, thoſe which iſſue from a cave in Hungary, 
ſituated near Ribard, at the foot of Cra mountains. Theſe vapors are fo 
1 kill birds, while in their flight they approach too near to the mouth 

the cave. | | 

Amongſt the noxious mineral exhalations we 2 alſo place thoſe which are 
found in the mines of Sal- gem in Poland. Theſe frequently appear in form of 
light flocks, threads, and webs, like thoſe of ſpiders. They are remarkable for 
their property of ſuddenly catching fire at the lamps of the miners with a terrible 
noiſe and exploſion. They inſtantly kill thoſe whom they touch. This explo- 
— is — true ſubterranean thunder. Similar vapors are found in ſome mines of 

-coal. » 

As arſenic is the { poiſon of all mineral ſubſtances, as it is volatile, and 
abounds in almoſt all mines, many authors have ſuppoſed that damps contained 
ſomething arſenical. But this opinion is ſo far from being proved, that ſtrong 
reaſons induce us to believe that they are of a different nature. We are certain, 
and I know it from my own experience, that a perſon may be a conſiderable time 
expoſed to a large quantity of vapors of arſenic without ſuffering any of the 
Hmptoms occaſioned by damps, and even without being much incommoded. 
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Secondly, the effects produced by arſenic taken internally, even in a large quan- 
tity, although terrible, and always fatal, are not nearly ſo ſudden as thoſe oc- 
caſioned by damps, which inſtantaneouſly kill. Thirdly, no obſervation or ex- 
perience have aſcertained the arſenical nature of any damps; and it is even 
demonſtrable, that many of theſe noxious mineral vapors are nothing elſe than vo- 
latile ſulphureous acid. 

Laſtly, all thoſe which are not evidently volatile ſulphureous acid appear to 
be pure, or almoſt pure phlogiſton diſengaged from bodies without burning. 
They occaſion exactly the ſame accidents as exhalations of liver of ſulphur, of 
burning coals, and of matters undergoing the putrid or ſpirituous fermentations. 
The great inflammability of theſe vapors, when they are confined, and condenſed 
to a certain degree, ſuch as thoſe of coal- mines, is a demonſtrative proof of this 
opinion. 

By art we may perfectly imitate theſe vapors. We know that when acids 
diſſolve imperfect metals, they take from them a conſiderable part of their in- 
flammable principle. This principle is almoſt totally diſſipated in vapors during 
theſe ſolutions; and if the operation be made in a cloſe veſſel, when this is un- 
corked, and a lighted candle brought near its mouth, the vapor contained in- 
ſtantly catches fire, and occaſions an exploſion ſo much more violent as the 
quantity of vapor was greater. This phenomenon may be chiefly obſerved in 
the ſolution of iron in vitriolic acid diluted with a certain quantity of water. If 
after this exploſion the bottle be left open, ſuppoſing the ſolution of the metal 
to be continuing, and the flame of a candle applied to the mouth of the con- 
taining veſſel; the phlogiſton, which is continually diſengaging and forming 
vapors, but freely and, without condenſation, will continue to burn in ſuch a 
manner, that a light-bluiſh flame will be ſeen at the mouth of the veſſel, ſuch as 
the flame of phlogiſton always is when this is not in an oily ſtate. 

Although theſe experiments are generally made by means of a ſolution of 
filings of iton in vitriolic acid, I doubt not that, by employing proper manage- 
ment, ſimilar vapors might be produced from other imperfe& metals, eſpecially 
thoſe which moſt eaſily part with their 1 when diſſolved by acids, as tin, 
zinc, and regulus of antimony; and I doubt not that if theſe metallic vapors 
were collected in a ſufficient quantity in a cloſe place, where the air was not 
renewed, that they would produce the ſame fatal accidents as theſe called 
damps. oF | 

All theſe conſiderations induce us to believe, that moſt of theſe noxious ſub» 
terranean vapors are nothing but phlogiſton diſengaged from certain ſubſtances, 
and circulating within the earth. It proceeds from bitumens and from ſulphur, 
which-undergo different alterations and decompoſitions. 

Almoſt all chemiſts and metallurgiſts agree in believing, that mineral exha- 
lations contribute to the production of metals. This opinion is ſo much more 
probable, that, as phlogiſton is one of the principles of metals, (if it be true 
chat theſe mineral exhalations are nothing elſe than phlogiſton) and as this prin- 
ciple is then in ſtate of vapor, and conſequently much divided, perhaps reduced 
to its {ſmalleſt integrant particles, it is then in its moſt favorable ſtate for com- 
bination: it is therefore probable, that when theſe exhalations meet earths diſpoſed 
to receive them, they combine more or leſs intimately with theſe 1 

N cording 


- 
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cording to their nature. Perhaps this is the chief operation of the grand myſtery 
of metalliſation. See METALS and PaLocisTON. (n 

CCXX. DECANTATION. By this word is meant the ſeparating. 
of a clear liquor from a ſediment, by pouring it gently. 

CCXXI. DECOCTION: This word is applied to ſignify either th: 
action of boiling a ſubſtance in water, or the water itſelf in which the ſubſtance 


has been boiled. 


Decoction is only applicable to matters containing ſome principles ſoluble in 
water; ſuch, particularly, are vegetable and animal matters; and this operation 
is rather uſed for the purpoſes of medicine than of chemiſtry. 

It is nevertheleſs very neceſſary to know well the nature and principles of 
ſubſtances ſubjected to decoction, that it may be properly managed, and that 
the principles with which the water becomes impregnated may be known, 

Theſe principles muſt evidently be ſuch as are not ſufficiently volatile to riſe 
with the heat of boiling water, if the decoction ſhall be long continued. 

Hence it follows, that plants, or other matters containing volatile principles, 
cannot, be proper ſubjects of decoction, when theſe principles are required. In 
this caſe the matters may be infuſed with water in cloſe veſſels without heat, or 
with a heat leſs than that of bailing water. | | 


(n) The damps or vapors mentioned in 
this article are of two kinds, inflammable and 
uninflammable, The inflammable kind is 
probably, as the author believes, ſimilar to 
the vapors produced by the ſolutions of iron, 
zinc, tin, and perhaps of other metallic 
ſubſtances in vitriolic and marine acids. See 
Alx (FixaBLE). This vapor is chiefly 
found in coal mines, and ſometimes in lead 
mines, as in thoſe of Mendip hills. Like 
the inflammable vapor of metallic ſolutions, 
it is lighter than atmoſpherical air, and gon. 


veſcing ſubſtances, See AIR (FixasLe), 
Like theſe, they are noxious to animals, ex- 
tinguiſh flame, and are heavier than atmoſ- 
pherical air; for they are chiefly placed at 
the bottom of the pits in which they are 
fonnd : accordingly, in the cavern near 
Pyrmont, mentioned in the text, a man may 
ſtand upright without any other inconve- 
nience than an uncommon heat of his lower 
extremities, but he cannot without danger 
keep his head bent down. The ſymptoms 
attending perſoas expoſed to ſuch vapors 


ſequently floats _— near the roofs ” of © ſhew* ſufficiently that they are not noxious 


mines: miners, therefore, when it is acei- 
dentally inflamed;'6r when they purpoſely ſet 
fire to it, to deſtroy it, lie flat on the ground, 


merely by interception of common air, but 


by ſome quality which almoſt inſtantly af- 
fects and deſtroys the powers of animal life, 


and thus eſcape burning. This inflammable Some perſons digging in a cellar in Paris 
vapor may perhaps be produced by the de- were found dead, ſtiff as ſtatues, with open. 
compoſition of pyritous matters, with which eyes, and ſtanding in the poſture of digging. 


- moſt mines, eſpecially coal mines, abound. 
In this decompoſition of pyrites expoſed to 
air and moiſture, the vitriolic acid of the ſul- 
phur attacks and diſſolves the iron, while 
the inflammable principle of the ſulphur is 
diſengaged, and forms this vapor. 

The wninflammable vapors of mines and 
ſubterranean places are much more noxious 
than the former. They ſeem to be ſimilar 
to the uninflammahle vapors produced by 
the combuſtion of inflammable bodies, as 


of charcoal, and by fermenting and effer- 


At Chartres, in France, a perſon going 
down into a cellar into which a baker had 
been uſed to throw hot embers from his oven, 


was inſtantly killed; and when his body was 


opened, his lungs were found ſpotted with 
black marks; his inteſtines ſwoln, red and 
inflamed; and the muſcles of his legs, 
thighs, and arms, ſeemed to be ſeparated 
from each other and from the adjacent parts. 
See Bomare's Dil. d Hiſtoire Nacure(ls, at the 
word EXHALAISON. | 


But 


\ 
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But on the contrary, when it is not intended to preſerve the volatile parts, or 
when the matters contain none that are volatile, then decoction may be employ- 
ed. It even becomes neceſſary when the matters to be treated are ſolid, and of 
a compact and cloſe texture; becauſe then the water could not extract its prin- 
ciples without a boiling heat. 

Moſt ſoft animal matters, as fleſh, tendons, ſkins, may be boiled conve- 
niently in water; becauſe they contain no principle volatile with a boiling hear. 
Water extracts from them nothing but a gelatinous ſubſtance, and ſome oily 
parts which float on the ſurface of the water. | 

Decoction is the only method by which all the gelatinous ſabſtance of the 


ſolid parts of animals, as bones and horns, can be extracted. 


All vegetable matters which are inodorous, and particularly thoſe which are 
hard, as roots, barks, are generally boiled when an extraction of their prin- 
ciples by water is required. | 

However, many of theſe ſubſtances ought not to be boiled; thoſe particu- 
larly, the principles of which, when extracted by water, ſuffer ſome change by a 
continued heat. Peruvian bark, for inſtance, which is inodorous, and contains 
nothing volatile, ſeems capable of being treated without any inconvenience by 
boiling ; nevertheleſs, Mr. Beaume obſerves, in his El-ments of Pharmacy, that 


dhe infuſion of this bark made without heat really contains more of its principles 


than the decoction. The cauſe of this is, that water extracts from bark not 
only the ſubſtances of which it is naturally a menſtruum, ſuch as the gummy 
and extractive matters, but alſo a conſiderable quantity of reſinous ſubſtance, 
which keeps well diſſolved in the water by means of the former matters, till it 
is expoſed to heat, and then it immediately ſeparates and precipitates. 

Many other vegetable matters exhibit the ſame phenomenon ; therefore a 
neral rule may be eſtabliſhed, that decoction ought not to be employed 
when abſolutely neceſſary, that is, when the ſame principles or the ſame quan- 
tities of theſe principles cannot be obtained by an infuſion, and that with- 
out heat, if it can be ſo done, conſidering that the proximate principles of 
vegetables are generally ſo delicate, and fo ſuſceptible of change and decompo- 
ſition, that frequently the moſt gentle heat changes much their nature and pro- 
periies. See EXTRACTS. EE 
CCXXII. DECOMPOSITION F BODIES. The chemical 
decompoſition of bodies conſiſts in the diſunion and ſeparation of their prin- 
ciples and conſtituent parts. 

This decompoſition ought neceſſarily to be diſtinguiſhed from a mere me- 
chanical diviſion, as the Allowing reflections will ſhew. : 

All bodies in general, or portions of any matter, may be conſidered as com- 
poſed of parts ſeparable from each other. 

We cannot, for inſtance, conceive an atom of matter ſo ſmall, but that this 
atom may be conſidered as diviſible into parts ſtill ſmaller ; and this undoubt- 
edly has given the idea of the infinite diviſibility of matter, a ſubje& which we 
do not mean to examine here, becauſe it does not belong to chemiltry ; beſides 
that, it is like all thoſe in which the conſideration of infinity is concerned, that 
is, an abſurdity ſeems to be joined with evidence. 

As chemiſtry is a ſcience ſolely founded on experience, we ſhall confine our- 
&lves to what experience teaches concerning the diviſibility of bodies. 7 1 

ut 
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But we are certain that bodies may be very ſoon reduced to fo ſmall parts - 
that we cannot further divide them, from the deficiency of our ſenſes and of our 
inſtruments. : | | 

One thing is very remarkable in this diviſion, called mechanical, becauſe ir 
is performed by cutting or bruiſing inſtruments ; this is, that however ſmall 
the parts be into which it reduces bodies, theſe parts are always entirely of the 
ſame nature as the body from which theſe parts were taken. Theſe ſmall 
parts of bodies are called their integrant parts. Thus, for example, the ſmalleſt 
atoms into which iron, ſalt, reſin, or other ſubſtance, can be mechanically di- 
vided, have all the ſame properties, excepting quantity, which the maſs had 
before the diviſion. 

Hence we ought to conclude, that this mechanical diviſion cannot ſeparate 
bodies but into homogeneous parts, or parts of the ſame nature: and if we had 
no other method of dividing bodies, the compounds would always remain ſuch as 
nature offers to us, without cauſing any other change than a diminution of 
quantity. 

J The fame thing would happen, if all natural bodies were equally ſimple. 
or equally compounded. But all chemical experiments ſhew, that 1n thus reſpect 
there is a very great diverſity. 

Some bodies are ſo ſimple that no change can be produced upon them by 
any effort of art. Theſe are called by chemiſts elements, or primitive princi- 
ples. But theſe ſimpler bodies, the parts of which are evidently more ſmall 
and fine than thoſe of bodies leſs ſimple, become in the hands of chemilt; 
inſtruments capable of dividing theſe latter much further than can be done 
by mechanical inſtruments. Theſe ſimple bodies are capable of dividing 
molecules, which would be ſtill imperceptible by our ſenſes, although they 
_ much larger than they are when they have undergone this inviſible divi- 


_ To illuftrate this by an example. Let us ſappoſe a metallic maſs ſed 
of mercury and gold, in ſuch proportion that no mercury can be forced our 
from the maſs by expreſſion, which is a mechanical method. I fay then, that 
the mechanical diviſion which could be made of this compound, would only 
ſeparate it into ſmaller and ſmaller molecules, each of which would be of the 
fame nature as the original maſs, that is to ſay, compoſed of an equal propor- 
tion of mercury and gold. | f 5 

If indeed we had inſtruments and ſenſes ſufficiently fine, we might at length 
come to molecules, each of which would be compoſed of one atom of mer- 
cury and gold, which by one diviſion more would be ſeparated into two atoms, 
one of each of the two metals diſtinctly. Thus we might obtain the mercury 
and the gold ſeparately, and conſequently effect a decompoſition of the com- 

und ſubſtance ſubjected to this mechanical diviſion : but the impoſſibility of 
uch a diviſion is ſufficiently demonſtrated. 

Yer what mechanical inſtruments cannot do, fire, which is one of thoſe ſimple 
bodies we have mentioned, is capable of performing, The primary parts of 
this element, much finer than thoſe of gold or of mercury, become in the hands 
of chemiſts inſtruments inconceivably fine, whick effe& a ſeparation of mer- 
cury from gold, conſequently reduce to its elements or principles the com- 
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pound which has been ſubjected to their action, and thus analyſe or chemically 
decompoſe it. See ANALYSIS. N 

CCXXIII. DECREPIT ATI ON. 7 decrepitation is meant the 
quick ſſeparation of the parts of a body, occaſioned by a ſtrong heat, and ac- 
companied with noiſe and crackling, This effect is moſt frequently produced 
by water contained betwixt the parts of a decrepitating body, when theſe parts 
have a certain degree of adheſion together. This water being quickly reduced 
into vapors by the heat ſuddenly applied to it, rarefies and burſts with noiſe the 
parts which compreſs it. | 

I) be bodies moſt ſubject to decrepitation are certain ſalts, ſuch as common ſalt, 

vitriolated tartar, nitre of lead, the decrepitation of all which proceeds from the 
water of their cryſtallization, clays which are not perfectly dry, and flints. 

CCXXIV. DELF WARE. This is a kind of pottery of baked earth, 
covered with an enamel or white glazing, which gives it the appearance and 
neatneſs of porcelain. * ä a 

Some kinds of this enamelled pottery differ much from others, either in their 
ſuſtaining ſudden heat without breaking, or in the beauty and regularity of their 
forms, of their enamel, and of the 12 with which they are ornamented. 

In general, the fine and beautiful enamelled potteries, which approach the 
neareſt to porcelain in external appearance, are at the ſame time thoſe which 
leaſt reſiſt a briſk fire. Again, thoſe which ſuſtain a ſudden heat. are coarſe, and 
reſemble common pottery. | | | ry | : 
The baſis of this pottery is clay, which is to be mixed when too fat with ſuch 
a quantity of ſand, that the earth ſhall preſerve enough of its ductility to be 
worked, moulded, and turned eaſily, and yet that its fatneſs ſhall be ſuffici- 
ently taken from it, that. it ſhall not crack or ſhrink too much in drying or in 


baking. 7" 1 WIKY .: bY | 

veſfels formed of this earth muſt be dried very gently to avoid cracking. 
They are then to be placed in a furnace to receive a ſlight baking, and which 
is only meant to give them a certain conſiſtence or hardneſs. And, laſtly, 
they are to be covered with an enamel or glazing, which is done by pouring 
upon the veſſels thus prepared, the enamel which has been ground very fine 
and diluted with water. Tell ar | | N 

As veſſels on which the enamel is applied are but ſlightly baked, they readily 
imbibe the water in which the enamel 1s ſuſpended, and a layer of this enamel 
adheres to their ſurface.” Theſe veſſels may then be painted with colors com- 
poſed of metallic calxes mixed and ground with a fuſible glaſs. When 
are become perfectly dry, they are to be placed in the furnace included in caſes 
of baked earth, called /eggars, and expoſed to a heat capable of fuſing uniformly 
the enamel which covers them. Tee" (ip 

This heat given to. fuſe, the enamel being much ſtronger than that which 
was applied at firſt to — ſome conſiſtence to the ware, is alſo the heat neceſ- 
fary to compleat the baking of it. The furnace and the colors uſed for painting 


this ware are the fame as thoſe employed for porcelain. See PoxcELAIx. 

The glazing, which is nothing but white enamel, ought to be ſo opake as 
not to ſhew the ware under it. Many receipts for making ſuch enamels may be 
found in Neri's Treatiſe on the Art of Making Glaſs, with Kunkel's Notes, and 
in the Encyclopedia, both which books may be conſulted on this ſubject. We 


ſhall 
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mall only obſerve in general, that all theſe enamels for delf ware are compoſed 
of ſand or flints, vitrifying ſalts, calx of lead, and calx of tin; and that the 
ſand muſt be perfectly vitrified fo as to form a glaſs conſiderably fuſible. Some- 
what leſs than an equal part of alkaline ſalt, or twice its weight of calx of lead, 
is requiſite to effect ſuch vitrification of ſand. I he calx of tin is not intended 
to be vitrified, but to give a white opake color to the maſs ; and one part of it 
is - be added to three or four parts of all the other ingredients taken to- 
ther. | | 
85 f rom theſe general principles, various enamels may be made to ſuit the dit- 
ferent kinds of earths to which they are to be applied. 

To make this enamel, lead and tin are calcined together with a ſtrong fire, 
and the ſand is alſo to be made into a fritt with the ſalt or aſhes. The whole 
is then to be well mixed and ground together. This matter is then to be placed 
under the furnace, where it is melted and vitrified during the baking of the 
ware. Then it is to be ground in a mill, and applied as we have directed. See 
'CLay, PoTTERY, PORCELAIN, and VITRIFICATION. 

CCXXV. DELIQUESCENCE. We underſtand by deliqueſ- 
cence the pro which certain bodies have to attract moiſture from the air, 
and of becoming thereby liquid. X 


This pro is never found but in ſaline ſubſtances, or in matters containing | 


them. It is cauſed by the great — which ſaline ſubſtances have with 
water. Hence, the more fimple theſe ſubſtances are, the more alſo they 
are — Acids, for inſtance, and certain alkalis, which are 
a of ſaline ſubſtances, are alſo the moſt deliqueſcent. Mineral 
acids are ſo deliqueſcent that they ſtrongly imbibe moiſture from the air, although 
they are already mixed with a ſufficient quantity of water to be fluid. For 
this purpoſe it is ſufficient that they why be concentrated to a certain de- 


as: neutral ſalts are deliqueſcent, chiefly thoſe whoſe baſes are not ſaline 
ſubſtances. Their acids are but imperfe&ly ſaturated z and although they do 
not give the ſame marks of acidity as when quite. diſengaged, they may be con- 
fidered as till poſſeſſing enough of their activity to exerciſe it on the moiſture 
of the circumambient air. This proves that the acids of neutral deliqueſcent 
ſalts are in an intermediate ſtate betwixt that of an acid quite diſengaged, and 
that of one perfectly ſaturated and combined. | | > 

All the phenomena which ſalts preſent relatively to their deliqueſcence, are 
Jo many proofs of what we have affirmed on this ſubject. 

Salts formed by vitriolic acid with fixed or volatile alkalis, earths, or me- 
rallic ſubſtances, are not deliqueſcent ; — this acid be the ſtrongeſt of all, 
and which, when diſengaged, moſt powerfully attracts moiſture from the air. 
But its greater ſtrength is the real cauſe of its forming ſo complete and intimate 
combinations with theſe ſeveral ſubſtances as to form neutral ſalts which ar- 
not deliqueſcent. | 

The nitrous and marine acids form with abſorbent earths and certain metallic 
ſubſtances, particularly with iron and copper, deliqueſcent ſalts, from the weak- 
neſs of the union which they contract with theſe matters. Theſe acids form 
with ſilver, mercury, lead, and biſmuth, ſalts which are not deliqueſcent, be- 
cauſe they combine more intimately and completely with theſe latter metals. 

Dd Singular 
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Singular phenomena are preſented by vegetable acids relatively to the deli- 
queſcence of the neutral falts formed by them. The acid of vinegar united 
with fixed vegetable alkali forms a very _—_— ſalt, called terra foliata 
tartari, The ſame acid forms with copper a ſalt that is not deliqueſcent, as we 
ſee in the inſtance of cryſtalt of copper. Theſe effects are directly contrary to 
thoſe produced by the nitrous and marine acids united with the ſame ſubſtances ;. 
for theſe acids form with fixed vegetable alkali ſalts which are not deliqueſcent,. 
and with copper ſalts which are very deliqueſcent. 

The acid of tartar, which when r is in a concrete and far from 
being deliqueſcent, ſince it is ſcarcely ſoluble in water, forms with iron (another 
ſubſtance ſtill leſs ſoluble) a very deliqueſcent ſoluble tartar, known by the name 
of tartariſed tinflure of iron. 

Many reſearches and experiments remain yet to be made to explain entirely” 
the cauſes of theſe ſingular effects. But aca Bay deliqueſcence or oppolite 
quality 2 * will be found to depend on the ſtate of their acids, as we have 
already ſaid. 

1 * fixed D N alkali is deliqueſcent, the mineral is not. The cauſe of 
this undoubtedly is, that the ſaline principle of chis latter is combined more 
intimately, or with a greater quantity of matter not ſaline, than that of the 
former, as the other properties of two alkalis indicate. See ALK ALI. 

Fixed v le i treated with quicklime becomes more deliqueſcent.. 
Volatile alkalis, which are naturally not deliqueſcent, become by treatment with: 

uicklime deliqueſcent, We cannot explain theſe phenomena without ſuppoſing; 
that quickiime takes from alkalis in general a portion of oily or other matter, 
which binds and ſaturates their ſaline principle, when in their natural ſtate. 

The dry extracts of almoſt all vegetable matters eafily moiſten in the air. 
But they certainly poſſeſs this property ſo. much more evidently, as a greater 
quantity of earthy or reſinous matter, which is always depoſited during the 
* has been previouſly ſeparated from their infuſions and decoctions. 

ore we finiſh this article we ought to obſerve, that ſome bodies which 
are not deligueſcent attract moiſture from the air, and even become liquid, 
that is, if they be faline or ſoluble in water. This h when bodies arc 
much colder than the air to which they are expoſed. The reaſon of it is, that 
the moiſture contained in the air being always in the Rate of inſenſible va- 
pores is condenſed by the cold of the — * it touches, and is collected in drops. 
his effect is very different from a true deliqueſcence ; but it deſerves to be 
taken notice of, to prevent miſtakes in experiments. | Hh; 
Laſtly, we muſt remark, that ſome bodies, after having been a long time ex- 
2 to the air, may remain apparently dry, although they really be in the 
diſpoſition of deliqueſcent bodies, chat is, attract much moiſture from the 
ambient air. Such, for iaſtance, is quicklime, which imbibes from the air its 
equal weight of moiſture, and retains, e its dry and powdery ap- 
pearance. This proceeds from the great quantity of earthy parts with which 
. thoſe parts of the quicklime are mixed, which may be conſidered as deliqueſ- 
cent, although, in fac, do not reſolve into a liquor. 

CCXXVI. DELIQUIUM. This term is frequently employed by 

chemilts to characterize a body which is reſolved into a liquor by expoſure to 


* 
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air. In this ſenſe they ſay the deliqulum of a falt, as of ſalt of tartar, for in- 
ſtance. This word is alſo frequently uſed inſtead of deliqueſcence. Thus we 
ſay, that a ſalt falls into a deliquium, to ſignify that it is deliqueſcent. 
CC XXVII. DEMI-META L. The ſame as Srmiruzrtals 
which ſee. . 
CCXXVIII. DEPHLEGMATION. Dephlegmation is an ope- 
ration by which the ſuperabundant water of a body is raken from it; and it is 


principally Rs by evaporation or diſtillatian, Dephlegmation is alſo called 


concentratio icularly when acids are the ſubject. See CoxcENT RATIO. 

CC XXIX. DETONATION. By the word detonation chemiſts un- 
derſtand an exploſion with noiſe made by the ſudden inflammatign of ſome com- 
buſtible body. Such are the exploſions of gun-powder, fulminating gold, and ful- 
minating powder. As nitre is the cauſe of molt exploſions, the word detonation 
has been A to the inflammatian of the acid of this falt with bodies 
containing phlogiſton, and it is frequently given to thoſe inflammations of nitrous 
acid which are not accompanied with exploſion. Thus nitre is ſaid to detonate 
with ſulphur, with coals, with metals, although in the ordinary method of 
| making theſe operacions, that is, in open crucibles, and with ſmall quantities of 
detona ſubſtances, nitre does not truly 

C . DETONATION #f NITRE. The detonation of 
nitre is one of the maſt important phenomena of chemiſtry. It conſiſts in the 
inſtantaneous inflammation and decompoſition of the acid of nitre, when it im- 
mediately touches combuſtible bodies, the phlogiſton of which is ignited, or 
when the acid is 22 

By two metheds then may nitre, or rather its acid, be inflamed. The firſt 
method is by applying it to a red-hot combuſtible body; and the ſecond is by 
Ea the acid itſelf red-hot, and applying a combuſtible body to it in that 
8 e 

A very neceſſary remark is, that nitre cannot detonate without the concurrence 
of theſe circumſtances now mentioned. Nitre may be made red - hot, or of any 
degree of heat, without ſhewing any ſign of inflammation, provided it does not 
touch any infftammable matter. | 

On the other ſide, nitre may be heated, and a combuſtible body applied to it 
without any inflammation. For this purpoſe, the nitre need only be not ſuffi- 
ciently hot to kindle the inflammable bodies applied to it. Meſſrs. Macquer 
and Beaume ſhow, in their Courſe of Chemiſtry, an experiment which clearly 
yur this truth. Some nitre is put into a crucible, and there completely fuſed 

y a heat juſt ſufficient far that 4 when a black coal is thrown into this 

fuſed nitre, no inflammation ariſes, 1 


of heat is neceſſary for the ſucceſs of the experiment. 

But when nitre is red-hot, and a coal is applied to it, kindled, or not kindled, 
then it is inflamed with violence, and makes the coal burn rapidly. Fhe ſame 
event happens when nitre is thrown upon burning coals. This inflammation laſts 
while che two ſubſtances touch, any acid remains in the nitre. During 
this detonation a conſiderable ſmoke riſes ;. but this ſmoke contains no acid, as 
the experiment of the clyſſus of nitre made in cloſe veſſels ſufficiently proves. See 
Crrssus of NiTtze, 
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uſe the nitre may be melted with a de- 
gree of heat which is not ſufficient to kindle combuſtible bodies ; and this degree 
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| When all the nitrous acid is thus burnt, and no longer any inflammation is ex- 
cited, although more coals are added, if we examine what remains in the crucible, 
we ſhall find that it is the fixed alkali which was the baſis of the nitre. This 
alkali is called fixed or alkaliſed nitre. See theſe words, and ALkaii (Fix zo 
VEGETABLE). | 
The detonation may be rendered more eaſy and ſudden by making the nitre 
touch the inflammable matter in a greater number of parts; ſo that when theſe 
two ſubſtances are divided into very minute parts, which are well mixed and in- 
terpoſed betwixt each other, the detonation is almoſt inſtantaneous, and is as 
ſtrong as it can be made. When the ſubſtances are thus prepared, they may 
be at once inflamed by a ſmall ſpark of ignited matter; becauſe the ignition is 
very quickly and almoſt inſtantaneouſly communicated by ſmall intervals. From 
the accurate mixture of the two detonating ſubſtances proceeds the great force and: 
violence of gun-powder. See PowDER (GUN), | 
Hence we may learn to avoid the violence of detonations in chemical opera- 
tions, by mixing very imperfectly the nitre with the combuſtible ſubſtances. 
Let us now confider what paſſes in the detonation of nitre. Mr. Macquer, 
in his Elements of Chemiſtry, conjectures that the detonation of nitre, which is, 
roperly ſpeaking, the inflammation of the nitrous acid; cannot take place, un- 
eſs a combination be previouſly formed betwixt this acid and the phlogiſton of 
the combuſtible ſubſtance uſed for the detonation ; that this combination is en-- 
tirely ſimilar to that of vitriolic acid with phlogiſton when ſulphur is formed 
and that, in the preſent inſtance, @ nitrous ſulphur is produced; but that this 
ſulphur is infinitely more combuſtible than the vitriolic ſulphur, for a reaſon we 
ſhall ſoon ſee, and even ſo combuſtible, that it cannot exiſt an inſtant without 
being entirely burnt ; hence it is inflamed with extreme rapidity and violence as. 
ſoon as it is formed. | | 
The moſt effential circumſtances attending the detonation” of nitre concur in 
rendering this opinion probable, that is, to eſtabliſh the preliminary exiſtence of 
this nitrous ſulphur. 5 
Firſt, vitriolic ſulphur cannot be formed by. vitnolic acid engaged with a 
fixed alkali, unleſs this acid be deprived of all the water ſupei abundant to its. 
ſaline eſſence, and in a dry ſtate, when it is applied to phlogiſton. | 
In the ſecond place, to effect this combination, a degree of heat equal to that 
of ignition muſt be applied. 1 | 
Thirdly, as in ſulphur not a particle of oil exiſts, but the vitriolic acid is 
united to pure phlogiſton, as the illuſtrious Stahl has fully demonſtrated ; if, 
therefore, an inflammable matter, which is in an oily ſtate, be uſed for the for- 
mation of ſulphur, it muſt be firſt decompoſed, and reduced to the ſtate of 
coal, before the ſulphur can be produced: Ser Sul rnunx. But theſe are pre- 
ciſely the fame conditions which are neceſſary for the detonation of nitre; for 
fince the acid of nitre cannot detonate unleſs it be ignited, it muſt be evidently. 
deprived of all the water ſuperabundant to its faline eſſence. | 
In the ſecond place, experience ſhews that: nitre cannot detonate with any 
matter which is in an oily ſtate ; for if nitre be ignited in a crucible, and oil, 
reſin, fat, or other inflammable matter of this kind be added to it, no detona- 
tion will happen while the inflammable matter remains in its oily ſtate, or till it 
be burnt, decompoſed, and reduced to a coal; then the detonation commences, 
| and. 
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and is always proportic nable to the quantity of coal produced by the inflam- 
mable matter. 

Some ſubſtances, the phlogiſton of which is certainly in an oily ſtate, ſuch as 
tartar, ſaw-duſt of wood, and others of this kind, do indeed detonate with nitre 
almoſt as readily as powder of charcoal : but we may eaſily perceive that the 
cauſe of this is, that the oil of theſe fubſtances, being divided by the intetpoſition 
of a large quantity of incombuſtible matters, may be exceedingly ſoon reduced 
to the ſtate of coal by the heat of ignition. 

Several facts intimately. connected with the detonation of nitre may be na- 
turally deduced from this theory, and. conſequently. become additional proofs 
of it. | | 

Let nitrous acid, as much dephlegmated as poſſible, be poured upon black 
coals, as dry and hot as they — — — — — — detonation or 
inflammation will enſue, This is not ſurpriſing, ſince all the neceſſary condi- 
tions for the production of nitrous ſulphur are wanting here, and fince in ſimilar 
circumſtances ſulphur could not be formed by vitriolic acid. 

If an ardent coal be plunged into the ſtrongeſt nitrous acid, a detonation 
begins at the ſurface of the coal, which very ſoon ceaſes; the coal is extin- 
guiſhed, becomes black, and is not affected by the acid. The ſhort detonation 
upon the ſurface of the coal may be conſidered as accidental, and not belonging 
to the experiment; otherwiſe the detonation would continue while the acid 
laſted. This detonation can only be cauſed by a ſmall quantity of nitre, formed 
inſtantaneouſly by the acid uniting with ſome ſmall portion of alkaline ſalt con- 
tained in the aſhes of the coal, which happen to lie on its ſurface: therefore, 
when this ſmall quantity of nitre is conſumed, the coal is extinguiſhed, and ths 
detonation ceaſes ; and all this ought to happen becauſe the moſt dephlegmated 
nitrous acid contains always a. conſiderable quantity. of water ſuperabundant to 
its ſaline eſſence; and as it is not in the preſent experiment retained or fixed by 
any baſis, ic diſſipates in vapors before it can be totally dephlegmated by the heat 
of the ardent coal: hence in this experiment no nitrous ſulphur can be formed; 
neither can vitriolic acid form vitriolic ſulphur in ſimilar circumſtances, but only 
volatile ſulphureous acid. | 12 5 

From theſe facts we may conclude, that nitrous acid, while free, that is, not 
engaged in any baſis, cannot ever contract with phlogiſton ſuch an union, as 
that a ſulphureous compound, or nitrous ſulphur, ſhall be formed; not only 
becauſe of the ſuperabundant water it always contains, but alſo becauſe, from 
its want of fixity, it cannot be deprived of this ſuperabundant water in the very 
act of combination: we may therefore affirm as a general and eſtabliſhed prin- 
ciple, that diſengaged nitrous acid is not capable of detonation. If then this 
pure acid inflames oils mixed with it, this inflammation proceeds from a very 

ifferent cauſe than the true detonation of nitre, as Mr. Macquer has ſhewa in 
his Elements of Chemiſtry ; nitre and diſengaged nitrous acid being very dit- 
ferent from each other, particularly with regard to detonation. See Id TLAu- 
MATION of Olts. | 

What we have ſaid on this ſubject clearly ſhews why combinations of nitrous acid 
with certain baſes form nitres ſuſceptible of a ſtrong detonation, while others of the 
ſame acid with different baſes detonate weakly or not at all ; theſe differences de- 
pending on the greater or leſs adheſion of the nitrous acid with its baſis. All thoſe 

| 8 nitrous 
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nitrous ſalts in which the acid is fo firmly fixed and retained by its baſis, that it 
may be entirely dephlegmated and ignited, are ſuſceptible of a ſtrong detona- 
tion; ſuch are erdinary nitre, tubic nitre, nitrous ammomacal ſalt, nitres of fiver, 
of mercury, N lead, and of biſmuth; of all which ordinary nitre detonates moſt 
violently, and is the only one of which good gun- powder can be made; be- 
cauſe the fixed vegetable alkali, which is the baſis of nitre, has a ſtronger adhe- 
ſton to nitrous acid than any other of the ſubſtances ſoluble by this acid. 

On the contrary, all combinations in which nitrous acid is only weakly united, 
do not detonate, or very weakly. Such are-nitres with baſes of calcareons earths, 
of copper, of iron, of tin, of repulus of antimony; theſe being all nitrous ſalts in 
which the acid adheres weakly ; as their deliqueſcent quality, and the facility 
with which fire detaches this acid from them, ſufficiently ſhew. 

We ſhall now examine what happens in the very act of the detonation of nitre, 
or rather in the deflagration of nitrous ſulphur. We have ſeen that this ſulphur 
is formed in the ſame circumſtances as vitriolic ſulphur : but if theſe two com- 
pounds reſemble each other in the manner of their production, they differ en- 
tirely in the phenomena of their combuſtion. | 

Vitriolic falphur burns very weakly ; produces a flame which is very little lu- 
minous; requires for the continuance of its burning a conſtant fupply of new 
air; and its acid undergoes no change by this combuſtion. Nitrous ſulphur, on 
the contrary, appears incapable of exiſting an inſtant without burning. Its vi- 
vid, dazzling flame, accompanied with noiſe, reſembles the flame of -a fire 
ftrongly aftuated by a blaſt of air; it needs not the contact of external air; it 
burns with the ſame violence and rapidity in cloſe veſſels ; no obſtacle is capable 
of containing it; and if it be confined, it burſts with a terrible noiſe the ſides of 
the confining veſſels; laftly, after its combuſtion no trace is found of its acid. 

What can be the ceuſe cf fo conſiderable differences? and how are fo ſingular 
phenomena produced? We cannot do better than adopt entirely the theory of 
Stahl. This great chemiſt has explained all theſe s in a manner the moſt 
fac.sfaftory, and the molt conformable to the principles of rational chemiſtry. 
Stahl confiders nitrous acid as compoſed of a watery principle, and of an 
earthy principle, as well as all other acids: but he alſo admits a third element 
to enter into this acid, by which it is characteriſed, and by which it differs from 

vitriolic acid. This third principle of nitrous acid is p on; but this principle 
is fo proportioned and combined with the other two, that nitrous acid is not in- 
flammable while alone, even when it is ignited: but if a new quantity of inflam- 
mable principle unites with nitrous acid, (which happens in the production of 
nitrous ſulphur) then the proportion of this principle being encreaſed, it accord- 
ingly aſſumes all the properties, and particularly the inflammability, which is eſ- 
lential to it. Hence nitrous acid cannot be combined with à body containing 
phlogiſton, ſo diſpoſed as to be capable of —_— with it an intimate union; 
that 1s, a nitrous ſulphur, without producing an inflammation. If, then, phlo- 


giſton united intimately with vitriolic acid forms vitriolic ſulphur, which is much 
leſs inflammable, this happens becauſe phlogiſton is not one of the principles of 
vitriolic acid, and does not enter into its combination, as it enters into that of 
nitrous acid, | 

From this cauſe alſo, namely the exiſtence of phlogiſton in nitrous acid, as a 
principle, Stahl deduces the deſtruction or total decompoſition of this i i 
when 
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when it is inflamed, and this he does upon grounds ; for then not only the 
phlogiſton which is combined ſuperabund with nitrous acid is inflamed, but 
alſo this ſuperahundant phlogiſton, finding itſelf mixed and confuſed with the 
phlogiſton which is a principle of nitrous acid, takes this along with it in its in- 
flammation, and the whole 1s entirely conſumed. 

This being eſtabliſhed, we ought not to wonder that no nitrous acid is found 
after the detonatian; for every compound body, from which one of its principles 
is taken, is thereby neceſſarily decompoſed. If the inflammabie principle of this 
acid could be conſumed without deſtroying the connexion of the other principles, 
we ſhould not indeed find after detonation any nitrous acid 3 becauſe the phlo- 
giſton, its —_— pe, would have been taken it ; but as, ac- 
cording to „the union of the two principles, the w and the earthy, 
is ſufficient to conſtitute an acid, we ſhould ſtill find au acid ſubſtance of a dif- 
ferent nature from nitrous acid, nearly in the ſame manner that we find pure vi- 
triolic acid after the portion of phlogiſton which had conſtituted it volatile ſul- 
phureous acid has been taken from it: but things paſs quite otherwiſe in the 
inflammation of nitrons acid; not a veſtige remains of this, or of any other 
acid; nothing is found again but earth and water. I his ſhews the connexion of 
the principles of nitrous acid to be fuch, that one of it conſtituent parts cannot 
be taken from it without an entire disjunction of the others; io that after its 
inflammation, it does not exiſt neither as nitrous, nor as any other acid. 

We may eaſily perceive how much theſe facts, and the conſequences reſulting 
from them, give probability to the opinion of Stahl, who thinks that every acid, 
in general, refults from an union of a watery with an earthy principle; and that 
the particular and ſpecific properties of the ſeveral acids are cauſed by ſome 
ether principle, which enters into their combination with theſe two eſſential con- 

nt parts, | . 

The exploſion accompanying the detonation of nitre, and which is ſo much 

more violent .as the matters have been more perfectly mixed, and more cloſely 
compacted, proceeds from a great and ſudden dilatation of ſome very expanſible 
body. Mott natural phileſophers have attributed it to air contained in ritre, 
and in matters with which the nitre detonates 3 becauſe air included and rarebed 
is capable of producing, and does ace, very violent explofions: neverthe- 
leſs, we muſt obſerve, that none of the explofions of air are equal in violence to 
thoſe of guo-powder, of fulminating-powder, and of fulminating- gold, which 
are certainly effects of the inflammation of nitrous aci 

Theſe conſiderations alſo incline us to adopt the opinion of Stahl on this phe-- 
nomenon. This chemiſt thinks, that theſe exploſions ought not to be attributed 

to the air, but to the water of the nitre, or rather of ita acid; which is capable 
of E much more violent exploſions then thoſe of air, wi:en a ſtrong heat, 
ſuch as that of red-heat, is ſuddenly applied to it, as happens in the detonation 
of nitre. See War ER. ; 

The {ame chemiſt goes farther. He advances, not without much probabi- 
lity, that water, the aggrogation of which is entirely broken, acquires the pro- 
perries of air. Upon this f. mon we may well explain why nite is ca- 
pable of burning with combuſtible ſubſtances, without the acceſs of air, and in- 
cloſe vefſi1s. The reaſon of this is, that it contains in its own ſubſtance a matter 
which diſengages itſelf from it Vie it burns, and which, if it is not air, has = 

we 
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well, or better, the property of maintaining combuſtion. The flame iſſuing frotn 
nitre when made to detonate ſo ſlowly that it can be obſerved, ſeems to prove 
what we have advanced on the ſubject; for it has, as we have ſaid, all the ap- 
pearance of the flame of a body excited ſtrongly by a blaſt iſſuing from its on 
centre. (un) | 

Nitre detonates with 5 and with thoſe metallic ſubſtances the phlo- 
giſton of which is ſo diſpoſed that it can eaſily burn; ſuch are iron, tin, zinc, 
and others of this nature. This detonation has nothing peculiar: it muſt hap- 
pen not only from the combuſtibility of the phlogiſton of theſe ſubſtances, but 
alſo becauſe this phlogiſton is not in the ſtate of oil. What we have ſaid con- 
cerning the detonation of nitre by coals, is applicable to thoſe which are now 
treated. However, attention muſt be given to the other principles of theſe ſub- 
ſtances, and to the greater or leſs quantity, and degrees of combuſtibility of 
their phlogiſton. 9 | 

- CCXXXI. D E W. Formerly this name was given to the phlegm that roſe 

firſt in the diſtillation of ſeveral ſubſtances. Thus the dew of vitriol, the dew 
of honey, were watery liquors which roſe firſt when theſe ſubſtances were 
diſtilled. | 1 bf | 

CCXXXII. DIAMOND. Diamonds are ſtones of the vitrifiable 
kind, which are found naturally cryſtallized, nearly as rock-cryſtal is, in form 
of ſix-ſided priſms, each extremity of which is terminated by a pyramid alſo of 
fix ſides. Some diamonds, however, are differently cryſtallized. 

Diamonds.are the moſt beautiful and the deareſt of all precious ſtones. They are 
of different colors, particularly yellow; but the greateſt part of them are white, 
and amongſt theſe, the whitelt and moſt tranſparent are of higheſt value. No 
None is harder than the diamond; it is alſo very refractory, and even apyrous; 
it has all the properties of vitrifiable ſtones, with this difference, that it requires 
more fire, and a — uantity of flux to produce its vitrification than any other 
of the ſubſtances of the ſame kind. Ser SrowESs (VITr R II ABLE). (0) 
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() The exploſion of nitre 
with inflammable ſubſtances is cauſed by an 


creafed probably about four times -by the 
elaſtic fluid, which is produced from the g 


heat produced by the firing of the powder; 
and conſequently that it is thereby rendered 


Titre and theſe ſubſtances by deflagration, 
This fluid is not the water of the nitre rare- 
fied and converted into air; for the water of 
the nitre is only rarefied by the heat of the 
deflagration, and is afterwards 5 con- 
denſed, forming the water called .clyſſus of 
nitre. See CLys8Us of NiTRB, But the 
elaſtic fluid produced by deflagration is per- 
manent, and not condenſible into a liquid. 
Mr. Robins found, by accurate experi- 
ments, that the fluid produced by firing gun- 
powder, when confined within a ſpace equal 
to that of the gun-powder which was fired, 
and reduced to the heat of the atmoſphere, 
was capable of ſuſtaining a preſſure 22 to 

times the preſſure of the atmoſphere ; 
and that the elaſtic force of the fluid was in- 


capable, at the inſtant of exploſion, of ſuſ- 
taining a preſſure nearly equal to a thouſand 
times the preſſure of the atmoſphere. Ser 
Robin's Principles of Gunnery. 

(o) Diamonds are the moſt hard, heavy, 
tranſparent, and brilliant of ail ſtones, They 
are either hexagonal priſms terminated by 
eight- ſided points or pyramids; or they are 
flat, or cubical, or rounded. Whether this 
difference of form be original, or adventi- 
tious, has not been determined. The firſt 
kind are the beſt and hardeſt, and may there - 
fore have preſerved their original form againſt 
accidents better than the others, eſpecially 
than thoſe which ate rounded, which are 
ſaid to be the leaſt hard, and conſequently 
moſt liable to have their forms altered by 
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CCXXXIII. DIAPHORETIC ANTIMONY. This is a 
white calx of antimony, made by calcining antimony with thrice its quantity of 


nitre. See ANTIMONY, 
CCXXXIV. DIGESTION, 
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Digeition is an operation which con- 


fiſts in expoſing bodies to a gentle heat, in proper veſſels, and during a cer- 


This operation is very uſeful to favor the ation of certain ſubſtances upon 
| each other; as, for example, of well calcined, dry {xed alkali upon rectiſied 


ſpirit of wine. 


When theſe two ſubſtances are digeſted together in a matraſs, 


with a gentle ſand-bath heat, the ſpirit of wine acquires a yellow-reddiſh color, 


and an alkaline quality. 


tartar. See TincTUrE of SALT of Tar TAR. 


It is then called altaline tinfure, or tin Jure of falt of 


The ſpirit would not fo well 


acquire theſe qualities by a ſtronger and ſhorter hear. 


attrition. Diamonds are ſaid to conſiſt of 
laminæ or plates, and probably they have 
ſome uniform texture; becaule lapidaries 
find that they may be poliſhed much more 
eaſily in one than in any other direction. 
This ſtone becomes luminous in the dark by 
expoſure during a. certain time to the rays 
of the fun; by heating it in a crucible; by 
plunging it in boiling water ; or by rubbing 
it with a piece of glaſs. By friction it ac- 
quires an electrical property, by which it 
attracts the ſubſtance uſed for oils, called 
black maſtic, and other light matters. The 
author of the Dictionary ſays, that diamonds 
are refraQory in the fire, and even apyrous. 
Nevertheleſs, experiments have been made, 
which prove that diamonds are capable of 
being diſſipated not only by the collected 
heat of the ſun, but alſo by the heat of a 


Furnace, A diamond, by expoſure to a con- 


cave ſpeculum, the diameter of which was 
inches, was reduced to an eighth part 
of its weight. See Phil. Tranſ. No. 386. 
In the Giornale de Letterati d'Italia, Tom. viii. 
Art. 9. we may read a relation of experi- 
ments made on precious ſtones, by order of 
the Grand Duke of Tuſcany, with a burn- 
ing lens, the diameter of which was two 
thirds of a Florentine ell, near the focus of 
which was placed another ſmaller lens. B 
theſe experiments we find that — 
were more altered i heat than moſt of 
the other precious ſtones, although not the 


leaſt appearance of a commencing fuſion 
was obſervable. A.diamond weighing thirty 
grains, thus expoſed during thirty ſeconds, 

its color, luſtre, and tranſparency, and 
became of an opake white, In five minutes, 
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could not be made to unite wich gl 


bubbles appeared on its ſurface ; ſoon aſter- 
wards it burſt into pieces, which were di(- 
fipated ; and the ſmall fragment which re- 
mained was capable of being cruſhed into 
fine powder by the preſſure of the blade of a 
knife, Neither the addition of glaſs, flints, 


"ſulphur, metals, or ſalt of tartar prevented 


this diſſipation of diamonds, or occaſioned 
any degree of fuſion, By this heat, rubies 
were ſoftened, and loſt ſome of their color, 
but preſerved their form and weight. By 
addition of a third lens, a further degree of 
fuſion was given to rubies. Even then rubies 
aſs. B 
having been expoſed to this heat, the ifs 
of the rubies which had ſuffered fuſion, loſt 
much of their original hardaefs, and were 
nearly as ſoft as cryſtal. But their internal 
parts, which had not been fuſed, . retained 
their hardneſs. Emeralds by this heat were 
rendered white, or of various colors, and 
ſoon afterwards were fuſed, They were 
found to have loſt part of their weight, and 
to be rendered leſs hard and brittle, : 
Experiments were alſo made by order of 


the Emperor Francis I. on precious ſtones, 


from which we find, that diamonds were 
entirely diſſipated by having been expoſed in 
ceveidles to a violent fire of a furnace during 
twenty-four hours; while rubies by the ſame 
heat were not altered in 2 color, or 
poliſh. By expoſing diamonds during two 
hours only at a time, the alterations pro- 
duced on them by fire were obſerved, Firſt, 
they loſt their poliſh, then they were ſplit 
into thin plates, and, laſtly, totally diſhpated. 
By the ſame fize, emeralds were fuſed, See 
Magaſin de Hambourg, tom, xvii. | 


Digeſtion 
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Digeſtion is alſo uſed to ſoften and open certain bodies deſigned to undergo 
further operations, or to excite in them a certain degree of fermentation, 

CCXXXV. DISTILLATION. Diſtillation is an operation by 
which the fluid and volatile principles of bodies may be ſeparated and collected 
with a convenient degree of heat. 

If compounds containing volatile and fixed principles be expoſed to fire, the 
former being rarefied by heat will endeavor to ſeparate themſelves from the 
latter; and if the effort which they make for this purpoſe be ſuperior to the co- 
heſion which they have with the fixed principles, a ſeparation will happen, and 
they will be diſſipated in ſtate of vapor. | 

The different fixity and volatility, which the ſeveral principles of almoſt every 
compound body have, furniſhes a very extenſive method of feparating and ob- 
taining their principles. This chemiſts effect by diſtillation. 

Diſtillation requires an apparatus of veſſels ſuited to the nature of the ſub- 
ſtances to be treated, and of the principles to be obtained. | 

If the ſubſtance to be diſtilled be very compound, very ſuſceptible: of alter- 
ation by heat, and containing very volatile principles, ſuch as moſt odoriferous 
plants, ſpirituous liquors, and others of this nature, a veſſel muſt be uſed 
called an alembic, which muſt alſo be provided with a water-bath, See 
ALEMBIC. 

As in the diſtillation made with an alembic the vapors riſe vertically, and 
are condenſed in the upper part of the veſſel called its capital or bead, this me- 
thod of diſtillation has been called per aſcenſum. By this method may be diſ- 
tilled all matters volatile enough to riſe with a degree of heat not exceeding that 
of boiling water: ſuch are the ſpiritus rector of plants, ardent ſpirits, and all 
eſſential oils. _ 82 
When compound bodies are to be diſtilled, the moſt volatile parts of which 
require a heat ſuperior to that of boiling water, retorts muſt be employed; be- 
cauſe theſe. veſſels may be conveniently placed either in a ſand-bat or in a 
naked fire, and may be ſo diſpoſed in a reverberatory furnace, that the matter 
which it contains ſhall be equally heated on all ſides. 

The ſhape of a retort is ſuch, that principles reduced to the ſtate of vapor 
cannot iſſue bur laterally through the neck of the veſſel, which is accordingly 
placed on one of its ſides. This diſtillation has thence been called per latus. 
dee RETORT. 

This ſecond method of diſtilling is very uſeful, and may be applied to obtain 
eſſential oils, heavy acids, eſpecially mineral acids, and ſometimes even very 
volatile ſubſtances ; as for example, the volatile alkali from ſal ammoniac, or 
from animal matters which have not undergone putrefaction. 

A third kind of diſtillation is called per deſcenſum; becauſe it conſiſts in a 
plying the heat above the bodies whence the volatile parts are to be extricated; 
and by this method theſe volatile parts are obliged to deſcend into a veſſel pre- 
pared for their reception. But this method of diſtillation has many faults, is 
abſolutely unneceſſary, and is entirely negleted. 

We may eaſily conceive what paſſes in diſtillation, Volatile ſubſtances are 
rendered by a ſuitable heat ſpecifically lighter, are reduced to the ſtate of vapor, 


aud would be diſfiipated, it they were not retained, and obliged to pals _=_ 
EX: colder 
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colder places, where they are condenſed and become liquors, if ſuch be their 
nature; or elſe they collect in ſmall ſolid particles called flowers, and in this 
caſe the operation changes its name, and is called ſublimation, See SuBLI1-, 
MATION. | . 

As diſtillation is always performed in cloſe veſſels, the matters which rife are 
excluded from the acceſs of air, which accelerates the aſceat of volatile bodies. 
See Alk. 

Hence diſtillations and ſublimations, which are, properly ſpeaking, only 
evaporations in cloſe veſſels, are more diſadvantageous than evaporations in open 
air. This is an inconvenience in all caſes where diſtillation may be carried on 
very faſt without any accident. Such, for inſtance, is the diſtillation of water 
alone. This inconvenience may be in a great meaſure remedied by introducing 
into the cucurbit a current of air by means of a ventilator, according to a me- 
thod propoſed by an Engliſh chemiſt to accelerate the diltillation of ſea- water, 
with a deſign to obtain by that means freſh water from it. 

But in diſtillations of almoſt all other ſubſtances, this Jowneſs occaſioned by 
want of air is rather uſeful than diſadvantageous ; becauſe the more ſlowly a . 
volatile ſubſtance is ſeparated from a fixed ſubſtance, the more perfect is the 
ſeparation. For this reaſon, when a diſtillation is required to be performed ac- 
cording to the rules of the art, it muſt be ſo conducted that no more heat ſhall 
be applied to raiſe the volatile body than is neceſſary. This management is 
particularly neceſſary when there is not a great difference betwixt the volatility of 
+ the principles of the body diſtilled, We have an evident example of this in all 
concrete oily matters. When we intend to ſeparate the acid and the oil of 
which theſe matters conſiſt, as theſe two principles have nearly the ſame volatility, 
they riſe together, and are not diſunited ; ſo that the compound body paſſes in 
diſtillation without ſuffering any decompoſition. See BurrER. Notwithſtanding 
the moſt careful management of moſt diſtillations, the volatile principles are 
ſeldom obtained perfectly free from the other principles of the compound; and 
1 to be purified, muſt be ſubmitted to new diſtillations, called re#i- 

ations, | 

We may then eſtabliſh, as general and eſſential rules of diſtillation, that no 

er heat ought to be applied than is juſt neceſſary to raiſe the ſubſtances to 
diſlilled; and that the ſlowneſs of the operation is no leſs advantageous than 
the hurrying of it too much is 7 
Theſe rules ought alſo to be obſerved for ſome other very ſtrong reaſons. 
Such is the prevention of the breaking of veſſels, which frequently happens in 
thoſe of glaſs or of earthen ware when they are too ſuddenly or too ſtr ongly 
heated, and moſt certainly happens when the vapors riſe more quickly than they 
can be condenſed. b 

Theſe accidents are chiefly occaſioned by vapors which are very elaſtic and 
not. eaſily condenſible. Some vapers, as theſe of the ſmoking nitrous and ma- 
rine acids, have theſe qualities ſo trongly, that much of them is loſt, by the 
neceſſity of giving frequently a vent to them, by unſtopping a ſmall hole made 
in the balloon employed as a receiver in ſuch diſtillations, and which might be 
conveniently made in all receivers“. f | 


Ser PLATES ; where the veſſels uſed in diſtillations are repteſented. 
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CCXXXVI. DITT ANT f CRE T E. (9 

CCXXXVII. DIVISION. By diviſon we ought to underſtand that 
ſeparation which is occaſioned in the parts of a body by help of mechanical 
inſtruments. | 
The mechanical diviſion of bodies docs indeed ſeparate them into ſmaller, 
homogeneous, ſimilar parts ; but this feparation cannot extend to the primary 
integrant molecules of any body, and conſequently is incapable of breaking 
what is properly called their aggregation : allo, no union is formed betwixt the 
divided and dividing bodies, in which reſpe& diviſion eſſentially differs from 
olution. f | | 
1 Diviſion is not properly a chemical operation. It is only employed prepara- 
torily to facilitate other operations, and particularly ſolution. For this purpoſe 
it is very uſeful, as it encreaſes the quantity of ſurface, and conſequently tlie 
points of contact of any body. dt 

Different methods are uſed to divide bodies according to their nature. Thoſe 
which arc tenacious and elaſtic, as horns and gums, require to be cut, raſped, 
or filed. Metals, becauſe of their ductility, require the ſame treatment: but 
az they alſo are fuſible, they may be quickly and conveniently reduced into 
grains ſmall enough for molt operations, by pouring them, when melted, into 
water, | | $4,992 10 g aft] 

All brittle bodies may-be reduced conveniently into fine parts by being bruiſed 
in a mortar with a peſtle. | : SM ene 

Very hard bodies, ſuch as glaſs, cryſtals, ſtones, particularly thoſe of the vi- 
triiable kind, before they are . ought to plunged when: red - hot 
into N by which they are ſplit and cracked, and rendered more eaſily pul- 
verable. | 12 | | C:4 3-4 | 

Bodies of this kind may alſo be bruiſed or ground by means of a hard and flat 
ſtone, upon which the matter is to be put, and bruifed by another hard ſtone, 
ſo ſmall as to be held and moved upon the larger ſtone with the hand. The 
larger ſtone is called a porphyry, from its being generally of that kind of ſtone; 
and the operation is called porptyriſation. Inſtead of porphyriſation, a mill may 
be uſed, compoſed of a hard grit millſtone, moving round upon another ſtone of 

the ſame kind, which muſt be fixed: in the upper ſtone is a: graove, or chan- 
nel, through which the matter to be ground paſſes. By this method a ſubſtance 
may be more quickly reduced to a fine powder than by porphyriſation. But 
theſe mills can be only employed for conſiderable quantities of matter, as for 
manufactories of pottery and porcelain. 

Theſe methods of mechanically dividing bodies are attended with ſome prac- 
tical inconveniences; the moſt. conſiderable of which is, that ſome parts ot the 
dividing inſtruments are always ſtruck off, and mixed with the matter to be di- 


(p) PrrrAx xy of CRETE. Sixteen ounces 
of the le:ves of this plant yield about half a 
* dram of a. ſtrong, aromatic, eſſential oil, 
- which eoagulatys by cold, reſtenbling cam» 

phor. From an ounce of this plant Neuman 
obtained with water two drams and a ſcruple 
of extract; and from the ſame quantity, 
with ſpirit of wine, he obtained a dram and 


a Half of reſinous extract. He obſerves, that 
the green color of the leaves reſides in the 
reſin, and is extractable by ſpirit, eſpecially 
after water has previouſly extracted the 
puSupy part, ſome of which being alſo ſo- 
uble by ſpirit along with the retin, alters 
the color of the ſpirituous tincture, 


vided. . 


1 


| D Vic 
vided. This may greatly affect the operations. For inſtance, inſtruments of 
iron and copper furniſh coloring metallic parts, and the latter metal is hurtful 
to health. Porphyry is colored by a reddiſh-brown matter, which injures the 
eolor of cryſtal-glaſſes, enamels, and porcelain, made with matters ground upon 
this ſtone. Theſe matters, therefore, muſt be cleanſed after their porphyriſation, 
or elle no inſtruments ought to be employed capable of injuring the intended 
operations, Thus, for the preparation of all medicines to be taken internally, 
no copper inſtruments, as mortars, peſtles, ought to be uſed; thoſe made of 
iron are preferable ; and, inſtead of porphyries, mortars, grinding-ſtones, and 
mill- ſtones, made of hard and white ſtones, ought to be employed for ſub- 
ſtances which are to enter into the compoſition of enamels, cryſtal-glaſs, and 

rcelain, the whiteneſs of which is a moſt neceſſary quality. 

CCXXXVIIl DOCIMASTIC ART. This name is given to 
the art of eſſaying, by operations in ſmall, the nature and quantity of metallic 
or other matters, which may be obtained from mineral or other compound 
bodies. The molt important operations of the docimaſtic art are found under 
the words, KrrivincG, Oa Es, Ess ATS of Orts. 
' CCXXXIX. DOME. The upper piece of furnaces, and particularly of 
portable furnaces, 13 called the dome. It has the form of a hollow ſemiſphere 
or ſmall dome. Its uſe is to form a ſpace in the upper part of the furnace, the 
air of which is continually expelled by the fire; hence the current of air is conſi- 
derably encreafed, which is obliged to enter by the aſh-hole, to paſs through 
the fire, to ſupply the place of the air driven from the dome. The form of rhis 
piece renders it proper to reflect or reverberate a part of the flame upon the 
matters which are in the furnace, which has occaſioned this kind of furnace to 
be called a reverberatory furnace. See Furnace. 

- CCXL. DORONICUM. (9) 

CCXLI DRAGON*'s BLOOD. (7-) | 

CCXLII. DUCTILITY. Dudtility is a property poſſeſſed - by cer- 
fain ſolid bodies, which conſiſts in their yielding to perculion, preſſure, and 
in receiving different forms, without breaking. | 

This property is nothing elfe than a continued adheſion of the integrant parts 
ol thoſe bodies which have this property, although theſe parts change place reſ 
pectively to each other. A body, therefore, cannot be ductile, excepting its 
integtant parts be ſo diſpoſed, that, while ſome of its contiguous parts are forced 
to ſeparare, others apply themſelves, ſo that the whole ſhall be ſtill ane conti- 
nued ſubſtance, | 
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(% Doxoxicum. From two ounces of 
the dry root were obtained by water fourteen 
drams of extract; and from the ſame quan- 
ti:y,with ſpirit, four drams and a half, This 
root is ſuppoſed by ſome to be poiſonous, eſ- 
pecially when freſh, Newnan. 

(r) DxacoNn's BToop is a red - colored, 
inodorous, and infipid reſin, unſoluble in 
water, ſoluble in ſpirit of wine and in oils, 
to both which liquors it communicates a red 
color. By fire it is fuſible, inflamniable, aud 


it emits an acid rapor like that of benzoin. 
A ſolution of dragon's blood in ſpirit ot 
wine is uſed for itaining marble, to which it 
ou a red tinge, which penetrates more or 
els deeply according to the heat of the 
marble during application. But as it (reads 
at the ſame time that it ſinks deep; for fine 
deſigns, the marble ſhould be cold. Mr. Du 
Fay ſays, that by adding pitch to this ſolu - 
tion, the color may be rendered deeper. 


The 
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The figure of the integrant parts of ductile bodies contributes alſo probably 
to their ductility : but as we have not any certain knowledge of the form of the 
inte _ parts of any body, we cannot explain ductility more preciſely and par- 
ticularly. | 

— bodies are ductile both when they are hot and when they are cold, and 
in all circumſtances. Such are metals, and particularly gold and ſilver. Other 
bodies are ductile only when they have a certain degree of heat; ſuch as wax, 
and ſubſtances of the ſame kind, and glaſs (6). The degrees of heat requiſite to 
render theſe bodies ductile vary according to their different natures. In ge- 
neral, the heat muſt be ſuch as to be in a middle ſtate betwixt ſolidity and per- 
fect fuſion or fluidity. As wax, for inſtance, is fuſible with a very ſmall heat, 
it may be rendered ductile by a ſtill ſmaller heat; and glaſs, which requires a 
moſt violent heat to be perfectly fuſed, cannot acquire its greateſt ductility 
without being made red-hot and almoſt ready to fuſe. Laſtly, ſome bodies are 
rendered ductile by the interpoſition of the parts of a fluid. Such are certain 
earths, and particularly clays. When theſe earths have abſorbed a ſufficient 
quantity of water to bring them into a middle ſtate betwixt liquidity and ſoli- 
dity, that is, to the conſiſtence of a conſiderably firm paſte, they have then ac- 
quired their greateſt ductility. Water has preciſely the ſame effect upon them 
in this reſpect as fire has upon the other bodies mentioned. 

CCXLII, DULCIFICATION. When cauſtic and corroſive 
bodies are rendered milder by being combined with another ſubſtance, they are 
ſaid to be dulciſed. This term is moſt commonly applied to the effect produced 
upon mineral acids by their union with ſpirit of wine. See Spixirs of NiTRE, 
of SALT, and of VIrRIOL (DuLlcirieDd). | | 

CCXLIV. DYING. The art of dying conſiſts in extracting from va- 
rious ſubſtances coloring particles, and applying them to ſtuffs or other 
matters intended to be dyed, ſo 


poſſible. (7) 


(s) Laſtly, other bodies, as ſome kinds 
of iron, namely, thoſe called by workmen 
red-fbort, braſs, and ſome other metallic al- 
lays, are ductile only when cold, and are 
brittle when hot. Concerning the ductility 
of metals, ſee METALS. | 

(t) Dying. Notwithſtanding the labors 
of Meſſrs. Hellot, Aſtruc, Du Fay, Juſſieu, 
and of ſome other authors, by which many 
proceſſes for dying are aſcertained ; and 
notwithſtanding the attempts of Mr. Hellot 
to explain theſe proceſſes, yet the theory of 
dying is far from being known or eſtabliſhed, 
We do not ſufficiently underſtand the nature 
of the colorific particles of dying ſubſtances ; 
nor the aCtion of the ſalts and other matters 
uſed in moſt of the proceſſes for durable dyes; 
nor the cauſes of the differences of the ſe- 
veral ſtuffs made of wool, ſilk, cotton, or 
thread, with regard to their aptitude to re- 


that they ſhall adhere as firmly and durably as 


ceive certain dyes, Many experiments are 
uired to elucidate theſe ſubjects, 
"oo we mention Mr, Hellot's Theory 
of Dying, we muſt obſerve, that dyers enu- 
merate five colors which they call primary, 
from the mixtures of which the other colors 
are produced. Theſe are blue, red, yellow, 
nut-color, and black. Good ayes are thoſe 
which can reſiſt the action of water, air, and 


of certain ſaline and ſaponaceous liquors 


which are uſed as proofs of the durability of 
Solors. Falſe dyes are thoſe which cannot 
reſiſt theſe proofs, We may eaſily conceive 
the action of falſe dyes; that a colored de- 
coction ſhould color any ſtuff dipped into it 
by the adheſion of part of it to the ſtuff; and 
that when the uf has become dry by the 
evaporation of the water of the decoction, it 


may again be deprived by waſhing with wa- 


ter of the coloring ſubſtance ; which being 
| - ſoluble, 


>. 
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Although the principles of all the mechanical arts have a ſinglar dependance 
on chemiltry, as we have endeavoured to ſhew in many parts of this work, few 
of them are ſo intimately related to this ſcience as the art of dying, all the ope- 
rations of which are ſo many chemical operations. Theſe operations mult be 
. deſcribed at full length to ſhew all their relations to chemiſtry; but theſe de- 


ſoluble, as it was originally, in water, may 
_ eaſily be waſhed out of the dyed ſtuff : but 
the action of thoſe dyes which, although 
once diſſolved or ſuſpended in water, can- 
not again, after they are applied to ſtuffs, 
be waſhed out, is not ſo eaſily underſtood. 
We ſhall here treat only of this Jatter ſort, or 
good and durable dyes. Dyes of different 
colors require different treatment. Stuffs to 
de dyed of a red or yellow color muſt be 
boiled in water with alum and tartar” before 
they are dipped into the dying decoctions: 
the red coloring materials are terme, cochi- 
neal, gum-lac, and madder ; the yellow ma- 
terials are lutecla, or dyers weed, and other 
yellow flowers, The ſtuffs for blue dyes re- 
quire no previous preparation, Theſe blue 
dyes are made of indigo, or the blue fecula 
obtained from —. ( ſee IxDico and 
Woap), diſſolved in a lixivium of fixed 
alkali, or in urine, with or without the ad- 
dition of ſome green vitriol, The ſtuffs in- 
tended to receive a root color require no pre- 
vious p ation but to be ſoaked in warm 
water. Theſe dyes are chiefly decoctions of 
walnut ſhells, wallnut-roots, alder-bark, ſu- 
mach, and ſaunders. To theſe no ſaline or 
other matter is added. The black dyes, which 
are inks, or decoctions of galls, mixed with 
een vitriol, require no previous preparation 
of the Ruff. oo 
Mr. Hellot's Theory of Dying is, that the 
coloring particles are fixed into the pores of 
ſtuffs chiefly by means of a vitriolated tar- 
tar, which bo believes to exiſt in each pro- 
ceſs, to be produced by the acid of alum and 
alkaline baſis of tartar in the proceſs for red 
and yellow dyes, to exiſt originally in the 
pot-aſh employed in the blue dye, and in 
the nuts and roots employed in the root-co- 
. lored dye. He ſuppoſes that the pores of the 
tuff are cleanſed and 3 by the prepa- 
ratory ſalts, and by the boi 


to receive the coloring particles, which par- 
ticles are afterwards detained by the contrac- 
tion of the pores occaſioned by cold ; and 
further, that theſe pores are lined with a ſa- 
line cruſt of vitriolated tartar, or of tartar ; 


ing water, ſo as 


which ſalts being difficultly ſoluble in water, 
retain firmly the coloring particles. But this 
theory cannot be admitted, when we con- 
ſider that vitriolated tartac does not exiſt 
in any of the materials uſed in ſome of the 
proceſſes for dying, as in the root-color ma- 
terials, from which no vitriolated tartar can 
be obtained, unleſs accidentally, till they 
have been by burning reduced to aſhes, and 
even then the quantity is exceedingly ſmall ; 
that although common pot-aſh generally 
contains ſome vitriolated tartar, yet Mr. 
Hellot has not ſhewn that pure fixcd alkali is 
incapable of producing the ſame effect; and 
laſtly, that vitriolated tartar and tartar, al- 
though they —_— much water to be diſ- 
ſolved, are yet ſoluble by water; and there- 
fore if the coloring particles were fixed 
chiefly by means of theſe ſalts, they might 
be waſhed out by a large quantity of water ; 
which we find to be contrary to experience, 

We ſhall find it more difficult to ſubſtitute 
a true theory, than to refute that of Mr. Hel- 
lot. Many T ought to be previ- 
ouſly made. Nevertheleſs we ſhall obſerve, 
that the colorifie particles uſed in dying ſeem 
to be unſoluble in water, in ſpirit of wine, 
and even in alkaline lixiviums ; that their 
diffuſion through theſe liquids is cauſed 
merely by their adheſion to certain gummy 


and reſinous particles; and that they may be 


diſengaged from thoſe gummy and reſinous 
matters, by applying a piece of ſtuff, to 
which they have a greater adheſive power, 
which ſeems to be the caſe of the root-co- 
lored and blue dyes; or by applying another 
ſubſtance, to which they have a greater power 
of adheſion, ſuch as the earth of alum, in 
thoſe dyes where that ſalt is uſed together 
with ſome ſubſtance, as fixed or volatife al- 
kali, capable of decompoſing alum ; or as the 
ſerrugineous earth of the green vitriol in black 
dyes, to which the coloriſie particles of the 


galls adhere ; which earths are capable of 


applying themſelves, and of adhering to the 
ſtuffs. The ſeparation of the coloring par- 


ticles from the gummy and reſinous matters 
Rated by the addition of acid 


is probably fac 
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t uls would lead us too far from our object. We mult confine ourſelves to ſhew 
che moſt general principles of dying. Theſe have been already explained in a 
preliminary diſcourſe to the Art of Dying Silk, which is one of the diſſertations 
upon the arts publiſhed by the Royal Academy of Sciences. We ſhall here 
only make an extract of what is ſaid there, to oblige thoſe readers who have not 
that collection, | 

Molt vegetable and many animal ſubſtances contain coloring principles which 
may be extracted and applied to other bodies: bur theſe coloring principles are 
net always nearly of the ſame nature, and in the fame ſtate; and theſe diffe- 
rences require that different methods ſhould be employed for the extract. on and 
application of them. | | 

Some of theſe coloring particles reſide partly in a ſaponaceous extractive ſub. 
ſtance, and partly in an earthy and reſinous matter. When ſubſtances, the co- 
lorific partieles of which are in this ſtate, are boiled in water, they impregnate 
the water with their color; becauſe a part of the retinous earthy portion is 
mixed and diffuſed in the water by means of the ſaponaceous extractive prin- 


and neutral ſalts, which may coagulate in ſome 
meaſure the vegetable matters, and leave the co- 
lorific particles diſengaged; ſo that they may 
apply themſelves to the ſtuff, or to the above- 
mentioned earths, Theſe falts are alſo uſe- 
ful by heightening certain colors ; all acid 
ſalts and alum having the property of height- 
ening the red colors of vegetables. The me- 
tallie ſaltuſed in the ſcarlet dye (which confiſls 
ot a decoction of cchineal, to which a ſolu- 
tion of tin in aqua regia, and ſome tartar 
are added) has allo the effect of changing 
the crimſon color of cochineal to a vivid 
ſcarlet ; and probably has alſo the other ef- 
fects of alum, of affording an earth, namely 
that of tin, to which the coloring particles 
may adhere, and of coagulating the vegetable 
matters, ſo that they {hall leave the coloring 
particles detached and ſuſpended in the wa- 
ter. The chief difference then betwixt the 
falſe and true dyes is, that the coloring par- 
ticles in the former dyes are applied to ſtuffs, 
together with ſome gummy or reſinous mat- 
ter to Which they adnere, and are therefore 
liable to be waſhed out along with theſe mat- 
ters by any liquid capable of diſſolving gums 
or reſins; while the coloring particles of the 
true dyes are applied to ſtuffs, either alone, 
or adhering to ſome fine earth, as the earth 
of alum or of tin; and as both the coloring 
and the earthy particles are unſoluble in any 
liquids, to which they are moſt apt to be 

ſed, as water, ſoap-ſuds, &c. they are 
capable of reſiſting the action of theſe liquids, 
and are therefore durable, Some dyes are 


alſo called falſe, becauſe their colors are de- 
praved by expoſure to the ſun and to the air, 
Theſe effects cannot, I fear, be explained 
without a further knowledge of colors, and 
of the action of light and air upon colors, 
than has hitherto been communicated, We 
here treat not of the cauſes or changes of 
colors, but of the application and adheſion 
of coloring particles. To confirm our con- 
jectures on this ſubject, we may obſerve, 
that whenthe coloring particles of vegetables 
and an mals are diffuſed in an alkaline lixi- 
vium, by means of gummy, refinous, or 
oily matters to which. they adhere, they 
may be ſeparated from theſe adheſive matters 
by adding alum, the acid of which unites 
with the alkali of the lixivium ; while the 
coloring particles apply themſelves to the 
baſis or earth of the alum, now diſen 4 
with which they form what are called by: 
painters lates, the coloring matter of whic 
is not now ſoluble in water or in ſpirit of 
wine; although theſe liquids are capable of 
extracting that coloring matter from the 
vegetable and animal ſubſtances which con-- 
tain it, by the intervention, as we ſuppoſe, 
of ſome gummy or reſinous matters. 

For further particulars concerning dying, 
and the chemical hiftory of dying ſubſtances, 
ſee BLAck, BLut, Crinmson, &c. and Co- 
CHINEAL, InDiGo, Flows, Fzurr, 
Lzaves, &c. The details of the particular 
PR in this art are deſcribed ſully 

y Mr. Hellot, in his Treatiſes on the Art 
of Dying. | 
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ciple. If a ſtuff be plunged in a decoction of ſuch ſubſtances, the coloring par- 
ticles are thereby made to touch and apply themiſelves to it, and even to adhere 
firmly; becauſe the reſinous earthy coloring principle, when once united to the 
ſtuff, and ſeparated from the extractive principle, is no longer ſoluble either by 
water, ſoap, ſalts, or other active matters. Several ſubitances are known, the 
coloring principles of which are in this ſtate, Of theſe the chicf are the green 
ſhells of wallnuts, the root of the 2vallnut-tree,: ſumach, faunders, bark of alder, and 
the ſhell-fſh called murex, ſuppoſed to be the purple dye of the ancients, Ex- 
cepting this latter ſubſtance, which gives a fine red, all the reſt g ve a dun color, 
called a root - color, but which is valuable notwithſtanding its little luſtre; becauſe 
it is very uſeful as a ground upon which other brighter colors may be applied. 
From the nature of theſe coloring. ingredients we may perceive that 12 prepa- 
ration is neceſſary for the colors, or for the matters to be dyed, They turniſh 
the ſimpleſt and moſt practicable kind of dying; for all the operation conſiſts 
in boiling the dying materials in water, and in dipping the ſtuff to be dyed in 
this decoction. 5 | 

The coloring principle of another kind of ſubſtance is contained in a matter 
altogether reſinous, which is ſo diſpoſed that it cannot be rendered miſcible wich 
water by means of the ſaponaceous extractive principle of the ſame ſubſtance. 
The principal ingredients of this kind are indigo, which furniſhes the blue dye, 
and the flowers of cartamus, or baſtard Saffron. from which a very beautiful red 
is procured. Pure water cannot extract the colors from theſe matters. The 
blue reſinous part of indigo is allo of the nature of thoſe which ſpirit of wine 
cannot: diſſolve : but as fixed alkaline ſalts are capable of acting upon all reſinous 
matters, they are uſed ſucceſsfully to extract the coloring parts of theſe ingre- 
dients, and to render them fit for dying. 

The coloring my of almoſt all the other vegetable and animal matters 
which furniſh colors for dying, and which are very numerous, are of a purel 
extractive ſaponaceous nature, and may conſequently be eaſily extracted by 
water alone; but as they are ſoluble in water, they might eafily be waſhed away 
from the ſtuffs to which they have been applied, if theſe ſtuffs had not previ- 
ouſly been impregnated with ſome matter capable of producing ſome change or 
decompoſition on the coloring part. | 

A method has been found of fixing colors upon ſtuffs by different ſalts, with 
which the ſtuffs are impregnated before they are dyed. I he extractive coloring 
particles are ſo changed by theſe ſalts, that they loſe their property of being 
ſoluble in water, and are even rendered capable of reſiſting the action of ſoap, 
and other ſubſtances which are apt to deſtroy moſt colors, and are therefore 
uſed to prove the durability of theſe. K 

Of all the ſalts which may be employed for this purpoſe, alum is found to be 
the fitteſt : it is therefore generally employed for all extractive tinctures, which 
are very numerous, the principal of which are lateola, or dyer*5-weed, and all the 
herbs which give a yellow color, madder, vegetable kermes, cochenil, Braſil- 
wood, log-wood, and other woods and roots uſed in dying. Alum is not the 
only ſalt which has this effect. All neutral ſalts with metallic baſes are alſo ca- 
pable of fixing the extraftive colors: but ſome of theſe are very dear, and 
others change and ſpoil the colors; ſo that alum is ſolely employed for this 
purpoſe. 
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All theſe dyes cannot be — well fixed by atum, or by the other ſalts 
above-mentioned. Some of them are only ſo much fixed by alum as to reſiſt 
the action of water, but not of the other ſubſtances uſed to prove the fixity of 
colors, nor even of the air, during a long time. This latter kind of dyes are 
called falſe or ſmall tints, to diſtinguiſh them from the more fixed dyes, called 
great or good tints: | 

Thefe differences muſt. proceed: from the particular nature of each of the 
coloring. materials: but: very accurate analyſes of theſe materials, and a great 
number of new reſearches muſt be made, before this obſcure ſubject can be ex- 
22 It will even appear ſtill more obſeure, when we conſider that the dif- 

nt nature of the ſubſtances to which the dye is applicd, ſurprizingly affects 

the beauty and fixity of colors. For inſtance, the red color of madder, which 
is ſufficiently beautiful-and fixed upon wool and' cotton, gives: but a falſe: tint 
upon thread; alſo cochenil, which. gives a vivid and bright flame - colored red 
to wool; and even to moſt animal matters, does not adhere to filk; cotton, or 
thread. In the particular details of the proceſſes for dying the different kinds 
of matters many other ſingular differences may be found, which require parti- 
eular attentions to be explained. The moſt general inference from theſe par- 
ticular details is, that wool and all animal matters are the moſt eaſily dyed; next 
to them, filk and other fubſtances, which ſeem to be intermediate betwixt the 
animal. and the vegetable nature; and laſt of all, thread, and vegetable 
matters. 

The few facts and general principles we have advanced on the art of dying 
are ſufficient to ſhew its connexion with chemiſtry, and hom much it may be im- 
proved by this ſcience. 5 | 
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CCXLV. ART HS. Earth is one of the four fimple ſubſtances 
called elements, or primitive principles ; becauſe they are 
indeed the moſt ſimple of all thoſe which enter into the combination of com- 
pound bodies. We cannot doubt, in particular, that the — part of the 
compounds which we can analyſe contain earth as one of their principles; for 
after art has exhauſted all its efforts to decompoſe them, a fixed and ſolid mat - 
ter always remains, upon which no change can be produced; and this is what 
is generally called earth. It has the ſolidity, weight, fixity, and other pricipel 
—— 4g maſs of ſolid matter which forms the globe we inhabit, calle 
the earth. | 

Theſe general conſiderations are ſufficient to convince us, that in nature a 
ſubſtance exiſts whoſe properties are different from thoſe of fire, air, water; and 
which is, like theſe other ſubſtances, one of the elements of compound bodies. 
But a vague aſſertion like this does not ſatisfy chemiſts. Beſides the aſcertaining 
of the exiſtence of the different ſubſtances ſubmitted to their examination, they 
require to know the properties of theſe ſubſtances in their _ degree of purity 
and ſimplicity : but they have found much difficulty and uncertainty in inveſti- 
gating the eſſential properties of the pureſt and ſimpleſt terreſtrial element. 

Earth is not found ſo pure as the other elements, fire, air, and water, 
which, though not entirely free from mixture, are however ſo pure, that we 
may certainly and eaſily diſcover their fundamental properties. Theſe proper- 
ties of each of theſe pure elements are ſo well aſcertained, and ſo evident, that 
nobody has yet attempted to diſtinguiſh different kinds of fire, air, or water, 
notwithſtanding the differences which may ariſe from the heterogeneous ſub- 
ſtances with which they are almoſt always mixed. 

But we cannot ſay the ſame of earth; for a conſiderable number of ſubſtances 
are called earths, becauſe they poſſeſs the principal properties of the terreſtrial 
element: but theſe ſubſtances, when examined more particularly, are always 
found to differ from each other ſo much in other reſpects, and to be fo diffi- 
cultly purifiable from heterogeneous matter, that we have not aſcertained 
whether only one ſimple and elementary earth, or feveral ones eſſentially dif- 
| ferent, although equally ſimple, exiſt. 

The moſt general and moſt probable opinion is, that as only one kind of fire, 
of air, and of water, ſo only one _— ſimple elementary earth, Gm - 
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chemiſts chiefly have endeavoured to diſcover this primary earth, not with an 
intention to aſcertain its properties, but becauſe they imagined that as gold is 
the pureſt of metals, the carth of which it is partly compoſed muſt be allo the 
moſt pure-; they have, therefore, ſearched every where for this earth, which 
they call pure carth and virgin earth, They have endeavored to obtain it from 
dew, rain, the air, aſhes of vegetables, animals, and ſeveral minerals: but it 
was impoſlible to find it in compound bodies; for we ſhall {ce that when once 
this element makes part of a compound body, it cannot be diſengaged from the 
ſubſtances with which it has united. 

Some of the beſt philoſophical chemiſts have rather choſe to admit different 
kinds of clementary earths, than to inveitigate the nature of the m ſt ſimple and 
elementary cf all. Becker admits three principles, which he calls earths, namely, 
the vitiificble, the inflammable, and the mercurial earth, which are known by the 
name of the three eartbs of Becker. i . I 

Mr. Pott, examining the principal natural earths, divides them into four 
kinds, the vitriſiabie, the calrareons, the ' argillaceous, and © the gypſtoits 'rarths. 
This able chemiſt ſnews the eſſential properties of theſe ſour kinds of earths, 
without affirming that they are all equally ſimple, and without even deter- 

- mining which of them he conſiders as molt ſimple. | | 

As earth is an element which enters into the compoſition of almoſt all bo- 

dies, and which ſeems chiefly to affect their properties, it deſerves an accurate 
inveſtigation to diſcover which is the moſt ſimple and elementary of all the ſuh- 
ſtances to which the name earth has been applied. U his ſubject ſeems capable 
of deciſion by conſidering, firſt, What are the eſſential properties by which 
.earthy ſubſtances differ from other elements, and then by determining that earth 
to be the moſt pure and ſimple, which poſſeſſes theſe properties — 
and deciſively; for we cannot doubt, that the properties diſtinguiſhing earthy 
matters from the other elements are the eſſential and ſpecific characters of the 
"earthy element; and alſo, that the more eminently any ſubſtance poſſeſſes theſe 
- characteriſtic properties of the earthy element, the nearer it apptoaches to this 
element, conſidered in its ſtate of purity and ſimplicity. 

This being eſtabliſhed, if we compare with the other elements all the ſub- 

«ſtances which may reaſonably be conſidered as earthy, we ſhall ſoon be con- 
vinced, that theſe poſſeſs much greater weirLt, hardneſs,' fixity, and infufdility, 
than any other element; for theſe qualities are inſenſible, or do not exiſt, in 
the element of fire ; they are in an exceedingly finall degree in the air, and are 
more ſenſible ard conſiderable in water; but are :nfinitely leſs than in any thing 
which can be conſidered as earth. Hence we ought to conclude, that the qua- 
lities above-mentioned are the diltingutſhing and characteriſtic eſſential proper- 
ties of the earthy element. But theſe qualities are not ſo eminently united in 
any of thoſe ſubſtances which are conſidered as earthy, as in that which is called 
-by chemiſts, titrifiable earib. We ſay then, that this earth is the (heavieſt, - 
'hardeſt, moſt fixed, and moſt infuſible. and even. the moſt apyronus of all 
- earths, when it is very pure; and alſo that it is the moſt homogeneous, the moſt 
ſimple, and elementary earth, as we ſhall prove by a more particular examina- 
tion of its properties, and by a compariſon of theſe with the properties of the 
other earthy ſubſtances. | Ein 
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We call that vitrifiadble certh, the integrant parts of wiich when united form 
mi ſics of matter or ſtones, abſolutely white andi colorl-f;, much more tranſha- 
rent and hard than any other natural ſubſtances, and which tafters no ateration, 
or even fuſion, by the ſtrongeſt ſire which we can apply to it. 

Amongſt the hard ſtones called vitrifiable, we indeed know few which Arictly 
Poets all the qualities we have mentioned; becauſe in very few of them tue 
vitrihable earth is pure. Moſt of thete flones, as hard g cbles of all Kinde, 
ſand, free- ſtone, agates, quartz, rock-cryſcal, and the tones called precious, are 
delicient in ſome of the qualities required co conltitute the pureſt vitriſiable 
earth. Some of thein are opake, or only ſemitranſparent; others are colored; 
tome are fuſible by a great heat; and, laiily, other, elthough much harder 
than any cther kind of ſtones, want the laſt d-pree of hardneſs; all which prove 
that they are mixed with hetꝰroſgencous ſubſtances, chicty | hlogiſtic, metallic, 
or cven earthy, of a different kind, | 

The pureſt of all the vitrifiatle ſtones is the diamond. which is perfecily 
white, = from all color or ſtain, and tranſparent. I his ſtone is alſo known to 
be the hardeſt of all, is abſolutely apyrous, that is, incapable of receiving any 
alteration by the moſt violent heat. We, therefore, conſider the matter of this 
{tone as the pureſt, ſimpleſt, and moſt elementary earth that is known. The 
properties, then, of this ſtone, and of the other vitrifiable ſtones which reſemble 
it, may give us notions of the properties of primary, elementary, unchanged 
earth, In this our opinion is conformable to that of the illuſtrious Stahl. who 
indeed admits the three earths of Becker; but, at the ſame time, correQs the 
theory of this chemiſt, by declaring that he only conſiders the firit earth ot 
Becker, or vitrifiable earth, as the proper terreſtrial or earthy element. Speci- 
men Beckerianum, p. 44. No. 25. Were 

But before we particularly enumerate the properties of this earth, we ought 
to make ſome obſervations on thoſe hard, earthy, and ſtoney matters called by 
chemiſts vitrifiable. , | | , 

Our firſt obſervation ſhall be concerning the name titrifable earth; becauſe it 
may produce falſe notions of the nature of theſe ſtones. | 

We ſay then, that the epithet, vitrifiatie, is given, firſt, becauſe ſome ſtones 
of this kind are, by means of their heteroger:cous matters, capable of fuſion and 
- converſion into glaſs, without addition, and merely by the action of a very vio- 
leat heat; and ſecondly, becauſe other ſtones cf this kind, which are lets tulible 
than theſe now mentioned, but which are yet more fo than ſtones of other kinds, 
require for their perfect fuſion and vitriſication a lets quantity of flux, and a leis 
degree of heat. „ 

in the ſecond place, as all the earths and ſtones called vitrifiable have, not- 
withſtanding their impurity, more hardneſs and tran{parency than others, and 
are fitter to communicate theſe good qualities to glaſs, they are employed pre- 
ferably to any other earths in the compolition of glaſs, or artificial cryital. 
Theſe are the only reaſons why this kind of earth has been cz led vitrifiable. But 
we cucht not from thence to conclude, that the carthy ſubſtance which almoſt 
entirely compoſes them is more fuſible and more vitriſiable than other earths: 
on tne contrary, I again ſay, that vitrißable earth, when very pure, is of all 
earths the leaſt fuſible, and the leaſt vitrittable, I was preſent at a fins expei- 
ment made relatively to this ſubject. Some diamond powder was mixed with a 
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ſufficient - - ang. of fixed alkali to vitrify any other earthy matter, and the mix- 
ture expoſed to a heat ſufficient for the moſt difficult vitrifications. After the 
operation, no glaſs was found in the crucible; but part of the alkali had been 
diſſipated by the violence of the heat, and the diamond powder did not ſhew 
any figns of a _— fuſion. Thus we may conſider it as an eſtabliſhed 
truth, that the earths and ſtones called vitrifiable are not eſſentially and really ſo; 
that the fuſibility of ſome of theſe, by which property they are rendered the fitteſt 
earths for vitrification, proceeds from heterogeneous matter with which they are 
mixed; and that, in general, the whiteſt, cleareſt, moſt tranſparent and hard- 
eſt of theſe ſtones are alſo the moſt refractory and unfuſible. See VrrRIrI- 


CATION. 
Our ſecond obſervation ſhall relate to the weight of vitrifiable earths. We 


have already ſaid, that the pureſt and ſimpleſt of all earths ought to be alſo the 
heavieſt; and accordingly we find that -pure vitrifiable earth is ſpecifically 
heavier than calcareous, argillaceous, gypſeous, or other earths. We are, never- 
theleſs, no leſs certain, that metals, metallic earths, and ſeveral kinds of ſpars, 
both calcareous and ſelenitic, are much heavier than the moſt compact vitrifiable 
ſtones: but we muſt conſider that theſe earthy matters are very compound 
bodies in compariſon of the purer earths. An obje&ion may be made, that if 
elementary earth be eſſentially the heavieſt of all matters, then any body com- 
pounded of this earth and other matters ought to be lighter than pure earth. 
This objeftion would be unanſwerable, if the ſpecific gravity of a body was 
always equal to the ſpecific gravities of the integrant and conſtituent parts which 
compoſe it: but as theſe parts may be ſo arranged that void ſpaces may be 
left betwixt them, ſometimes larger, and ſometimes leſs, therefore a body 
compoſed of parts eſſentially lighter, may yet have a greater ſpecific gravi 
than another body whoſe parts are eſſentially heavier ; and this happens in all 
metals and metallic matters. S METALS and METALLIsaTION., Thus the gra- 
vity of metals and of metallic earths and ſtones ought not to prevent our con- 
ſidering the pure and elementary earthy principle as the heavieſt of all natural 
ſubſtances. 

After theſe explanations, we may conſider the properties of elementary earth 
in the pureſt vitrifiable ſtones, and may compare them with the properties of the 
other elements. Since of theſe elements water is the moſt capable of our exa- 
mination, we ſhall com it with the pureſt vitrifiable earth ; obſerving al- 
ways, that we conſider theſe elements in their ſtate of aggregation; for we have 
* method by which their primary integrant parts can be known and conſidered 

eparately, 

"if hes, on one ſide, we conſider a maſs of water, abſolutely pure, expoſed to 
2 cold ſufficient to form it into hard, compact, ſolid ice; and if, on the other 
ſide, we compare to this a maſs of vitrifiable earth, as a diamond, or even a very 
fine and clear rock-cryſtal, we ſhall eaſily perceive that theſe two matters re- 
ſemble perfectly each other in their appearance; we ſhall find that both of them 
are colorleſs, inodorous, and taſteleſs; and that their tranſparency is alike: 
therefore, if we could no further examine their properties, we muſt conſider 
them as being of the ſame matter: but when the other properties of theſe ſub- 
ſtances are examined, as weight, hardneſs, fuſibility, and fixity, then we ſhall 


perceive differences, which indeed are only in the degrees of Yaeſe properties 
| poſſeſſed 
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poſſeſſed by each of the two ſubſtances: but the difference of theſe degrees is 
very great. Thus the ſpecifie gravity of rock-cryſtal is almoſt four times that 
of ice: their hardneſs alſo is fo different, that the earthy ſubſtance reſiſts the point 
of the hardeſt ſteel, without being ſcratched; and when ſtruck by ſteel, elicits 
ignited ſparks; while ice may be eaſily cut by inſtruments of ſteel, and does not 
elicit ſparks when ſtruck : their difference of fuſibility is ſtill more ſenſible, the 
ice becoming fluid by a gentle warmth, which does not ſenſibly affect rock- 
cryſtal in any reſpect. I ſay, ſenſibly; becauſe with the leaſt diminution of cold 
it is certainly ſomewhat affected, ſo far as to be expanded, and conſequently to be 
Teſs hard and heavy. But theſe two latter affections, particularly, are fo incon- 
ſiderable in a vitriftable ſtone with the heat neceſſary to thaw ice, that probably 
it cannot be eſtimated. Laſtly, if we continue to examine theſe two ſubſtances 
by a heat gradually augmented, we ſhall ſee the water totally diſſipated in va- 
pors, before even either of theſe ſubſtances has become red hot, and the vitrifi- 
able ſtone ſupport a heat almoſt infinitely encreaſed, till it is white and dazzling, 
without becoming fluid, or without any part of it exhaling in vapors ; for it may 
be afterwards found to have loſt no weight by having been expoſed to this heat. 

So far we can extend our examination; for I do not believe that a pure vi- 
trifiable earth, as a diamond, can be fuſed even in the focus of the beſt burning 
ſpeculums: but ſuppoſing that a ſufficient heat might be produced to procure 
this fuſion, or ther ls ſtone were expoſed to infinitely greater heat, ſuch as we 
conceive to be in the body of the ſun, it would then melt, and would even be 
reduced to vapors, if the heat were ſufficiently violent; and when this heat 
ſhould ceaſe, it would, when it cooled, fix again, and become ſuch a ſubſtance 
as it was before. The ſame would happen to vitrifiable earth in theſe circum- 
ſtances, which does happen to water rendered fluid, and reduced to vapor by a 
certain heat, and which is in frozen into ſolid ice when that heat is removed. 
The differences, therefore, 1 — theſe two ſubſtances are only, as we have al- 
ready faid, in the degrees; but alſo theſe differences are very conſiderable. 

From theſe conſiderations an inference ſeems deducible, that the elements or 
the ſimpleſt ſubſtances which we know are eſſentially only one and the ſame 
matter, and only differ from each other in the quantityand in the form of their 

rimary integrant molecules, which, from this difference of form and quantity, 
ve a greater or leſs tendency to unite together; and we might be inclined to 
believe that a certain kind of analogy or gradation exiſts betwixt them : thus, 
for example, that earth ſhould be to water, what water is to air, and what air 
is to fire, or rather to ſome unknown intermediate ſubſtance betwixt air and 
fire ; for the difference betwixt theſe two latter elements appears too great to 
be i with the differences amongſt the three former. But theſe are 
ſpeculations entirely ſyſtematic ; for we are very far from being capable of 
eſtimating the eſſential properties of elements ſufficiently exactly, to be able to 
determine any thing preciſely and poſitively in this reſpect. 

However that may be, we cannot doubt but that earth chiefly differs from 
the other elements by the powerful rendency which its parts have to each other, 
and by the force of their coheſion. For its hardneſs, fuſibility, fixity, and 
even its gravity, are evidently the neceſſary conſequences of this principal and 
eſſential property. And by this property does the earthy element act in the 


ſyſtem of nature. By this it is the cauſe of the con ſiſtence of all ſolid 
| | 
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Ir receives, fixes, and incorporates in ſame meaſure the other elements. | 
Laſtly, as without fire the whole world would be one maſs of ſolid and 
immoveable matter, ſo without earth it would be a confuſed heap of fogs, va- 
pors, a chaos of incoherent atoms, deſtitute of that harmony and equilibrium 
which ſuſtain it. | | | 
We have already had occaſion to ſhew in ſeveral parts of this work, that the 
general tendency of the parts of matter to each other is the grand ſpring of 
the univerſe ; that by this power, all combinations, ſolutions, and, in a word, 
all the -movements and operations of nature are performed: and as we have 
ihewn that the earthy element poſſeſſes this tendency in the greateſt degree, 
we ovght to conſider earth as being in this ſenſe the moſt active and powerful 
of all elements. This notion is contrary to the. opinions of chemiſts and phi- 
loſophers, who from not having ſufficiently examined this ſubject, and being 
deceived by the ſeeming inactivity of earth conſidered in its ſtate of aggre- 
gation, have affirmed it to be an element purely paſſive, and only capable of 
impulſe from other elements. Indeed when the parts of earth are united to- 
gether, they appear to be, and really are, incapable of acting upon other 
bodies, becauſe they then exhauſt all their action mutually upon each other. 
But the force with which they adhere together, and which renders them inca- 
pable of forming other unions, the extreme hardneſs and inſolubility of a maſs 
of pure earth, ought to demonſtrate to a true philoſopher, that if we ſuppoſe 
the parts of earth ſo ſeparated from each. other, that they cannot unite, and 
exhauſt their action upon each other, they muſt then poſſeſs all their force of 
tendency, which muſt be very great, they muſt be in a ſtate of violent effort, 
and conſequently muſt tend with extreme force to unite with any parts of mat- 
ter which may be within their reach, and to which they can apply themſelves, 
We do not indeed know any pure earth which is in this ſtate of broken aggre- 
gation : but we know compounds in which the primitive integrant parts of the 
earthy element are only combined with the parts of water, which are inca- 
pable of ſatisfying all their tendency to union. Theſe are the mod ſimple 
ſaline ſubſtances, ſuch as acids and alkalis; and we may judge by the force 
and vekemence of the action of theſe ſolvents, how violent the action of the 
parts of earth would be, which ſhould be capable of exerting all the attractive 
torce which belongs to them. « 
Although the entire maſs of our globe be probably formed by an immenſe 
heap of elementary, vitrifiable, and even actually vitrified earth, as the illuſ- 
trious Buffon believes, we do not find upon its ſurface but a very ſmall quan- 
tity of this earth, unaltered, and in its primary ſtate. Perhaps even none of 
it exiſts in that ſtate : for, as we have obſerved, the common vitrifiable ſtones, 
which are chiefly formed of it, are very far from the degree of purity of 
primary elementary earth ; and even perfect diamonds, which ſeem of all 
theſe ſtones to approach the neareſt to this purity, ſeem to have been elabo- 
rated by the waters, if wel can judge from their regularly cryſtallized form. 
We ſhall not be ſurprized at the ſcarcity of pure earthy element, if we 
conſider that the ſurface of the earth, which alone we are acquaiated with, 
has been from the beginning of the world expoſed to the conſtant action of 


the other elements; and that by uninterrupted operations, nature, 1 
fire, 
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fire, air, and water, has gradually diſunited the integrant parts of elementary 


earth, and by combining them in manners and proportions infinitely various 
with parts of the other elements, has formed the numberleſs compound bo- 
dies, which occupy a certain thickneſs near the circumference of the globe, 
robably very ſmall in compariſon of the diameter of the earth, but very 
arge with regard to us, whoſe greateſt efforts only extend to a few hundred 
feet below its ſurface. 
All the portions of elementary earth, which, having been thus diſunited, have 
afterwards been combined with parts of matter of other kinds, have received 
very ſenſible changes, the effects of which always remain, and prevent them 
from appearing afterwards, notwithſtanding future decompoſitions, in their 
original purity and ſimplicity. They then aſſume different forms according 
to the nature of the compounds into the combination of which they have 
entered. Thus, for example, the earth which makes parts of cruſtaceous ani- 
mals, or rather of their ſhells and ſcales, takes the character of that earth 
which is called calcareous, and which is capable of converſion into quicklime 
by the aftion of fire. The carth which has entered into the compoſition of 
ts, and even of the bodies of animals, after having been deprived as much 
as is poſlible of the principles of theſe compounds to which it was united, 
forms all the argillaceous earths. Some of theſe are found which partake both 
of the calcareous and of the argillaceous properties, and are called marles. 
Marles have not yet been ſufficiently well examined by chemiſts. They are 
either a mixture of clay and calcareous earth, or they have been ſo p Fen 
rated by nature as to be transformed into a particular earth, partly calca- 
2 and partly argillaceous, ſucli as the earth of animal es ſeems 
to DE, 
As the earth which forms ſands and the common impure vitrifiable ſtones 
retains more than the reſt the eſſential properties of elementary earth, notwith- 
ſtanding the heterogeneous, phlogiſtic, and other parts with which it is mixed; 
we cannot eaſily know whether it has once made a part of ſome very com- 
pound bodies, from the principles of which it has been more perfectly ſepa- 
rated than the argillaceous and calcareous earths; or whether it be the primi- 
tive earth, which, without having made part of any intimate combination, 
has only been divided and conveyed by waters, and the parts of which have 
afterwards reunited, having only contracted a ſlight union with ſome phlo- 
giſtic, metallic, and other matters, with which it is found mixed. This latter 
ſuppoſition appears to me to be the moſt probable. But very extenſive re- 
— in natural hiſtory and in chemiſtry are requiſite to determine this 
ueſtion. | 
18 From what we have ſaid concerning the princigal kinds of earths which 
form the ſurface of the globe, we may conclude, that excepting the pureſt 
vitrifiable earth, all the others are mixed with heterogeneous matter. By theſe 
remaining heterogeneous matters are the different — of earth ſpecified and 
characteriſed: and as they all preſerve and retain thefr peculiar character, we 


ought to conclude from thence that theſe extraneous matters are very inti- 
mately united. To purify and ſimplify theſe mixed earths, ſo that they ſhall 
be aſſinmlated to the pureſt vitrifiable earth, would be a fine problem. But, 
probably this problem is beyond the _ of our art. For as in general 
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& of two ſubſtances, united together, is exceedingly difi- 


cult, this difficulty muſt greatly increaſe, when one of the two ſubſtances 
to be 1 has a very ſtrong attractive power, as earth has. This is the 


true re 


n why we find ſo ſmall a portion of pure earth amongſt the bodies 


within our reach; and that on the contrary, the globe is covered with fo great 
a quantity of earthy ſubſtances differing from each other ſo much, that we 
might be inclined to believe them to be bodies eſſentially different. See the 


articles, EARTH (CALCAREOUS), 


EARTH (VITRIFIABLE). (4) 


CCXLVI. EARTH (ANIMAL). (0 


(u) In this article the author has advanced 
ſome ingenious ſpeculations, but in my opi- 
nion ſeveral of his propoſitions are affirmed 
without proof, and ſome of his inferences 
are not conchuſtve. The ſubject does not 
appear to me capable of being treated ſo 
deciſively. Moſt philoſophers, ancient and 
modern, have enumerated, according to their 
theories, the elements of wiiich they believed 
all ſubſtances to be conſtituted, Neverthe- 
leſs, they have not yet proved the exiſtence 
of any one element. The impoſſibility even 
of ſuch a proof appears from contidering, 
that the only reaſon which can induce us to 
believe that any ſubſtance is an element is, 
that we are incapable of decompoſing that 
ſubſtance ; and that our incapacity to decom- 
— does not neceſſarily imply an impoſſi- 

lity of decompoſition. The improbadility 


of the conjecture that fire, air, water, 


earth, are the only elements, might eaſily be 
ſhewn. If we mean by element whatever 
ſubſtance we are incapable of decompoſing, 
(and this is the only preciſe meaning which 
can be formed of it) then many other fub- 
ſtances are entitled to beenumerated amongſt 
elements. According to this meaning the 
number of elements will decreafe, when 
means of decompoſing frme of thoſe which 
rannot now be decompoſed are diſcovered. 
The author believes that only one kind of 
elementary earth exiſts, and he further be- 
lieves that this earth is that which he and 
Jome other authors call witrifiable, But be- 
ſides that the claſs of carths called vitri- 
fable contains many ſubſtances, the proper- 
ties of which are exceedingly. different, no 
roof can be given that thoſe ſubftances 
which are believed to be the pureſt of this 
claſs of earths, as diamonds, are more ſimple 
and elementary than calcined calcareous 
.earths, .agillaceous earths, earth of mag- 
nekia, metallic or many other earths ; all 


which, when purified hy ordinary methods, 
are as incapable of decompoſition as dia- 
monds are, and confequently as well entitled 
to be conſidered as elementary. 

Earths are divided by Mr. Pott into vitri- 
fiable, argillaceous, calcareous, and gypſe- 
ous, The author of the Dictionary . 
this diviſion. Other authors have invented 
other diviſions, and enlarge the number of 
clafſes, by which their difpoſrtions are more 
comprehenſive and diſtinct. . 

But although theſe arbitrary arcangements 
of natural ſubitances may aſſiſt learners, yet 
as they are all very imperfect, our knowledge 
will be alſo very imperfect, unleſs we conſi - 
der ſeparately each ſpecies. In the notes to 
this Dictionary, therefore, the chemical pro- 
perties of each ſpecies, as well as of the 
genera and chaſſes of earths, (in which are 
comprehended, not only fubſtances, com- 
monly called earths, but alſo ſtones, lates, 
ſpars, and talks) ſhall be mentioned as the 
names of theſe ſpecies occur in the alphabe- 
tical order, 

4 EARTH (ANIMAL) is the earth of 
ſhells of animals, or that which is obtained 
by calcination or putrefaction of animal 
ſubſtances. 1. The earths of the ſhells of Sea 
Fiſhes have the general properties of calcare- 
ous earths. Ses EAR THS (CALCAREOUS)., 
It differs ſrom the mineral calcarcous carths 
in being difficultly ſohuble by vitriolic acid, 
and in being leſs diſpoſed to vitrify along 
with ſalts and metallic glafſes. The bells of 
eggs are alſo calcareous, but are ſomewhat 
fuſible by fire. 2. The earths of calcined 
bones and horns are ſoluble by nitrous, marine, 
and vegetable acids, and with difficulty by 
vitriolie acid; but are not calcareous, They 
are ſaid to be unfuſible, even when mixed 
with ſalt, metallic glaſſes, and other fuſible 
mixtures. They are therefore uſed in the 
compoſition of enamels and opake white 
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CCXLVII. EARTH (ARGILLACEOUS). Se Cav. 

CCXLVIIL EARTH (CALCAREOUS). Chemiſts have 
* this name in general to all earchs and ſtones, which being burat acquire 
the properties of quicklime. 

Nature preſents to us à conſiderable quantity of calcareous earths and 
ſtones, which have peculiar differences depending on their greater or leſs pu- 
rity, but which reſemble each other by eſſential properties common to all, and 
particularly by their capacity to receive calcination. | : 

The principal kinds of theſe earths or ſtones are, chalks, all the calcinable 
ſhell-ſtones employed for building, all marbles, calcinable ſtalactites, the ala- 
baſters and ſpars which are convertible into quicklime by fire. | 

Amongſt theſe ſtones a great number are evidently impure and mixed, 
particularly thoſe which are colored. But amongſt the whiteſt, we cannot 
eaſily aſcertain which of them contains the pureſt earth, becauſe they have not 
been chemically compared with this view. We ought certainly to conſider 
thoſe as the pureſt which poſſeſs in the higheſt degree the eſſential properties 
of calcareous earth. 

All calcareous ſtones are leſs hard than vitrifiable ſtones ; none of them ſtrike 
fire with ſteel, and they all may be eaſily cut with ſteel inſtruments ; ſome of 
them may be found, whoſe parts having been divided, conveyed by waters, 
and afterwards depoſited ſucceſſively upon each other, form concretions, or rather 
cryſtallizations, very neat and even tranſparent. Their tranſparency however is 
always leſs than that of the purer vitrifiable ſtones. 

T bn ſpecific gravity of the different kinds of calcareous ſtones has not been 
compared with the ſpecific gravity of the vitrifiable. We only know that ſome 
calcareous ſpars are much heavier than the precious ſtones, and are therefore 
called heavy ſpars. But as we are very certain that the weight of theſe bodies 
is cauſed by extraneous and not calcareous matter, this does not prevent our 
eſtabliſhing a general rule that calcareous. earth is leſs heavy than vitrifiable-z 
for, excepting the inſtance now mentioned, they all are. ſo. 

If any calcareous earth or ftone be divided by trituration and moiſtened 
with water, it abſorbs a certain quantity of it, particularly if it be very dry; 
and it forms a kind of paſte, the parts of which have a certain adheſion. toge- 
ther. But this paſte is not ſo ductile as that formed by clay and water. It alſo 
dries and diſunites much more quickly. | 


glaſſes, Nevertheleſs, Wallerius affirms, 
that the earth of calcined bones, by intenſe 
heat, was changed, without addition, to a 
green glaſs. See Mem. Sued. 1700. The ſame 
author ſays, that the earth of the whites and 
. yolks of eggs was eaſily fuſible, and that in 
general the fuſibility of animal earths is in pro- 
portion to the ſoftneſs of the parts from which 
they were obtained. 3. The carth of bleed, 
l. and ſkins of animals, is ſoluble by all 
acids, and is fuſible by fire; that of blood 


and of other animal fluids being moſt fuſible. 
This earth, like that of burnt bones and 
horns, is not calcareous ; but both theſe 
kinds of earth are ſaid to be rendered calca- 
reous by being diſſolved in acids, precipi- 
tated by fixed alkali from thoſe acids, and 
afterwards calcined. They probably con- 
tain ſome oleaginous ſubſtance, from which 
they cannot be entirely diveſted by fire 
without a previous ſolution in acids. 
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All acids are evidently capable of acting upon calcareous earth; they attack 
and diſſolve it with more or leſs efferveſcence. This action of acids upon cal- 
careous earths and ſtones furniſhes us with an eaſy method of diſtinguiſhing 
them from other earth and ſtony matters, which they reſemble externally. _. 

Calcareous earth ſaturates all acids, and forms — them different neutral ſalts 
with baſes of calcareous earth, according to the kind of acid. | 

With vitriolic acid, it forms a cryſtallizable ſalt, not very ſoluble in water, 
called Selenites. 

With nitrous and marine acids, it forms acrid, bitter, and very deliqueſcent 
falts. They are called nitre, and marine ſalts with calcareous baſes. 

With the acid of vinegar, calcareous earth forms a ſalt not deliqueſcent, and 
ſuſceptible of a ſilky and ramoſe cryſtallization like a kind of vegetation. 
This is acetous ſalt with calcareons baſis. | | 

Laſtly, with acid of tartar, this earth forms a neutral cryſtallizable ſalt, a 
foluble tartar with calcareous baſis, This alt is much more ſoluble in water than 
pure acid of tartar. . 

Calcareous earth has alſo the property of decompoſing all ammoniacal ſalts, 
from which it diſengages the volatile alkali, and unites with their acids, when 
aſſiſted by a certain heat. 

Calc areous earths and ſtones, being expoſed to the, action of fire, loſe part of 
their weight, and much of their conſiſtence, which proceeds from the fire car- 
rying off a conſiderable quantity of water which enters into their combination; 
and as the laſt portions of water are powerfully retained by earth, a very ſtrong 
heat is requiſite to diſſipate them ; and in this principally conſiſts the change 
produced upon calcareous ſtones when reduced into quicklime. See Quick- 
3 | | 

The moſt violent fire we can make is incapable of melting and vitrifying 
calcareous earths and ſtones, when they are very pure (y) ; but a very remark- 
able thing is, that theſe ſubſtances, ſo refractory when alone, become true 
fluxes, and facilitate the fuſion and vitrification of ſeveral other ſubſtances, as 
ſands and clays. This phenomenon, the cauſe of which is hidden, and not 
eaſily to be diſcovered, ſeems to depend on a particular diſpoſition of the inflam- 
mable principle from which none of theſe matters is entirely exempt, and per- 
aps on ſome remaining portion of watery principle, ſo ſtrongly retained by 
calcareous earth, that fire cannot entirely extricate it. See VITRIFICATION. 

The other characteriſtic properties of calcareous earth are the ſame as the 
properties of this earth when converted into quicklime, which we ſhall relate 
and explain under the article QuicxL.IME. We ſhall only here obſerve, that if 
we add to theſe the properties of calcareous earth before calcination, we ſhall 
evidently ſee that all theſe properties, and the phenomena ariſing from them, 
depend on the intimate union of a certain quantity of watery principle with the 
earthy principle in calcareous earth ; an union which produces an incipient 
faline combination, according to Stahl's theory, and a ſtrong diſpoſition in cal- 


(y) Mr. D*Arcet found that chalk, lime- ſtances, ſhewed a beginning fuſion. See 
ſtone, and one calcareous ſpar, reliſted a MAem. Þ Head. des Sc. ſur I Aclian d'un feu vio- 
violent, long continued heat; but that other bent, egal, & continue, 1766. 
ſpars, italaRites, and other calcareous ſub- 
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careous earth to paſs into a more compleat ſaline ſtate by a more perfect com- 
bination with water. We may hence eaſily perceive, that as calcareous ſtones 
in their natural ſtate do not differ from vitrifiable ſtones but in being leſs hard, 
leſs heavy, and leſs fixed, which are preciſely the eſſential qualities by which 
pure water differs from pure earth; that as, beſides the action of fire deprives 
calcareous ſtones of much water, calcareous earth chiefly differs from vitrifiable 
earth by its union with water; and laſtly, that as we cannot doubt but that all 
calcareous earth has been once one of the principles of organiſed animal bodies, 
we cannot alſo doubt, but that the water, the portion of phlogiſton (z), per- 
haps alſo ſome remaining ſmall part of ſaline matter, which are found in theſe 
earths, and which diftinguiſh their different kinds, are the remains of the prin- 
ciples with which the elementary earth was found combined in theſe com- 
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pounds, and which continue firmly united with them. (a) 


CCXLIX, EARTH 
ſome chemiſts to gypſum, and to the 


(z) Moſt, perhaps all calcareous earths 
conte in ſuch a portion of phlogiſton, as to 
enable them, by means of heat, to reduce 
metallic calxes, eſpecially thoſe of lead and 
biſmuth, which are eaſily reducible, and 
even in ſome meaſure thoſe of copper and 
iron, By means alfo of this phlogiſton 
they acquire a phoſphoric qualitywhen united 
with nitrous acid, See PRoOSPHORUS of 
Barowin. A curious experiment is men- 
tioned by Mr. Po:t, which ſhewed this phoſ- 
phoric quality af calcareous earth united 
with nitrous acid, He ſaturated that acid 
with quicklime, and diſtilled it. He re- 
peated this operation frequently, always uſing 
the ſame acid and the ſame quicklime. He 
perceived that the vapors which paſſed in 
theſe diſtillations through a bole in the re- 
ceiver appeared Juminous ſparks, which. 
afterwards kindled, and flowed out like a 
fiream of fire. 
remarkable circumſtance in this operation, 
namely, that the efferveſcence which hap- 

ned on the mixing theſe two ſubſtances, 

me each time greater than it had been 
in the preceding experiment. Whence did 
the quicklime acquire the fixable air which 
cauſed theſe efferveſcences ? Was it from 
the acid ? See PoTT's Diſſertation on Quicł- 
lime. 

(a) Calcareous earths may be combined with 
acids, with which they form neutralized 
earthy ſalts. Sce SALTs. They alſo readily 
unite with fixable air, in which {tate of com- 
bination they are always found native. When 
uncombined with fixable air, or in the {tate 


(GYPSEOUS). 


He alſo perceived another 


This name 1s applied by 


earth contained in ſelenites. As the 


of quicklime, they may be combined with 
water, forming lime-water. See WATER 
Lime), AIR (FixABLE), CREAM of 

IME, and QUICKLIME, In this uncom- 
bined ſtate they alſo may be united in ſome 
degree with ſulphur, forming a kind of he- 
par of ſulphur, and imperfectly with oleagi- 
nous ſubſtances forming kinds of ſoaps. 

Calcareous earth, although infuſible by 
fire (/er the above note 1), may be rendered 
ſuſible and vitreſcible by addition of fixed 
alkaline ſalt, of borax, of ſedative ſalt, of 
ſalt of urine, of metallic calxes, of gypſeous 
and argillaceous earths, of fuſible ſpars, and 
according to Mr. Pott, of ſparry quartz, of 
laſs-gall, and of fixed ammoniac. Mr. 
Geller, in his Table of Solutions, places cal- 
careous earth amongſt the ſubſtances incapa- 
ble of uniting with gypſeous earths. Never- 
theleſs, the experiments of Mr. Brandt and 
of Mr. D'Arcet evince the fuſibility of cal- 
carcous earths mixed with gypſum. This 
however may be obſcrved, that I have found 
from experiments, that ſuch mixtures are 
fuſi le only when exp-ſed ſuddenly to a 
violent fire; and that 7 a gradually raiſed 
fire they are calcin-ble into quicklime, 
The cauſe of which ſeems to be, that the 
vitriolic acid of the gypſum is neceſſary to 
tae fuſion; and that this acid, by a long 
continued heat not ſufficiently intenſe to 
occaſion a fuſion of theſe two e.rths, may: 
be diſſipated, leaving its calcareous baſis he- 
h nd, which together with the calcined earth 
forms an unfulible maſs or quicklizae. 


carth 
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earth of gypſum, when ſeparated from the vitriolic acid, does not appear to be 
different from pure calcareous earth, we refer to the articles Gyesum, SzLE- 
NITES, and EARTH (CALCAREOUS). 

CCL. EARTH (MERCURIAL). Mercurial earth is a ſub- 
ſtance, which, according to Beccher and other chemiſts, enters into the compo- 
fition of many bodies, particularly the metallic, together with vitrifiable earth, 
and palogiſton, which | chemiſt calls the 7 mahle earth. But the exiſt- 
ence of this mercurial earth has not yet been ſatisfactorily demonſtrated. Me- 
tals and marine acid, of which alſo Beccher ſuppoſes the mercurial earth to be 
a conſtituent part, do indeed preſent ſome — which may induce us 
to ſuſpect that theſe ſubſtances contain a principle different from all thoſe which 
we know. But theſe phenomena are not ſufficient to eſtabliſh with certainty 
the exiſtence of this principle See 2what is ſaid on this ſubjeA under the articles 
Acid (MARINE), MtrcuriFicaTION, METALS, and METALLISATION. 

CCLI EARTH (VEGETABLE). (8) 

CCLII. EARTH (VITRIFIABLE). The earth ſo called by 
chemiſts is the pureſt, fimpleſt, and moſt elementary of all known carths. As 
we have mentioned all the eſſential properties of this earth under the general 
article EAx TR, we refer for theſe properties to that article. We ſhall only 
obſerve here, that the ſtones formed principally by the union of the parts of 
this earth, and therefore called vitrifiable ſtones, are eaſily diſtinguiſhed 
from all the others by their hardneſs, which is fo great, that they cannot be cut 
by ſteel tools,. and that they can elicit ſparks from ſteel. They have alſo 
the property of giving ſparks of light when one of them is ſtruck againſt anc- 
ther; but it is then an internal fire, and ignited ſparks are not emitted, as 
when they are ſtruck by ſteel. This property of giving light by percuſſion 
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alſo belongs to glaſs, porcelaine, and other vitrified matters. It 
a phenomenon depending on electricity. 


(% EARTH (VEGETABLE). From nu- 
merous experiments made by Wallecius we 
find that earths or aſhes of vegetables have 
not all the ſame chemical properties, but 
may be reduced into three kinds or claſles, 
The firſt claſs is the earth obtained by burn- 
ing ſoft, ſpongy, and farinaceous plants, It is 
partly ſoluble by vitriolic acids. It is more 
fuſible by fire in proportion as the plant 
from which it has been obtained was more 
nouriſhing. Thus the aſhes of rye, barley, 
oats, muſtard, and eſpecially thoſe of wheat 
and rice, were eaſily fuſible, forming green 
aranſparent glaſſes, This fuſtoa is not oc- 


caſioned by any mixture of alkaline ſalt, for 


no ſuch ſalt could be obtained from the aſhes 
of the above-mentioned graing .by lixivia- 
tion. The ſecond claſs of vegetable earths 
is produced by burning the harder and leſs 
ſucculent plants. This earth is more folu- 


ms to be 


ble than the former in nitrous and marine 
acids, but is leſs ſoluble in vitriolic acid, 
This earth, after lixiviation, {till abſorbs 
moiſture from the air, It is alſo fuſible by 
fire, but not ſo eaſily as the former earth, 
and is leſs fuſible in proportion to the hard- 
neſs of the plant. The third claſs of ve- 
getable carth is that which is obtained by 
burning wood, This earth is calcareous, 
and is more difficultly fuſible in proportion 
as the wood from which it was obtained was 
harder, Accordingly, it has been obſerved 
by manufaQturers 7 glaſs, that aſhes of the 
hardeſt woods make the moſt unfuſi ble glaſs. 
Garden mould, which conſiſts chiefly of the 
earth of decayed vegetables, was allo found 
to be ſuſible by fire. See the Swediſh Memoirs 
for the year 17500. By putrefaction of vege- 
table ſubſtances, a calcareous earth is ſaid 
to be obtainable, 


Vitrifiable 
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Virifiable earth, when pulveri&d into very fine — and moiſtened with 
water, abſorbs but a very ſmall quantity of this quid, and forms a paſte 
which has conſiderable adheſion, but no duct ility. When ät is made thin by 
water, it pours like an oily os viſcid matter: when it is of a thick oonſiſtence, it 
does not preſerve the form given to it, but it ſinks and collapſes: it alſo drics 
very quickly and eafily. If, on the contraty, this finely ground. vitrifiable 
matter be left at reſt under water, its parts will unite and adhere together 
ftrongly, that a maſs ſhall be formed almoſt as hard as a ſtone. Hence when 
vitrifiable ſtones are ground with water, the matter muſt be continually agitated 
and ſtirred, and the mill muſt be turned without interruſ tion; for it they are 
left but a little at reſt, they harden, and adhere fo ſtrongly to the bottom of the 
mill, that the mill- ſtone cannot without diffioutty be again ſet in motion. This 
inconvenience may be moch diminiſhed by mixing the vitrifiable earth to be 
ground, with different earths, ca!careous or argillaccous. 

No vitrifiable ſtone or earth is ſoluble in any acid, unleſs its nature has been 
changed by having been intimately united with ſome other ſubſtance ; as, for 
inſtance, by fuſion with a ſufficient quantity of fixed alkah : but it cannot then be 
confidered as pute vitrifiable earth, as it has not then the properties of that earth. 

As forne ſtones externally reſemble vitrifiable ſtones, and which alſo refiſt the 
action of acids, although are not vitrifiable, the proof by acids is not 
ſufficient to aſcertain the nature of theſe ſtones. To this proof muſt alſo be 
added that of hardneſs, which is the meſt deciſive. Many impure and mixed 
vitrifiable earths and ſtones differ from each other by their colors, and other 
accidental particulars depending on the heterogeneous matters wich which they 
are untted. 

Nature preſents to us many mixed earths and ſtones, or ſuch as are compoſed 
of many kinds of different earths, as the vitrifiable, calcareous, talky, argil- 
laceous, gypſeous or felenitic, and even the pyritous or metallic. But we 
cannot enter into theſe details, which are the object of mineralogy, We ſhall 
obſerve, that when an accurate -examination-of theſe compound bodies is required, 
the nature and proportions of the component parts may be diſcovered by ſub- 
mitting them fucceflively to the deciſtve proofs which we have mentioned under 
the articles of the principal kinds of earths and ſtones, by which their nature 
may be difcovered and aſcertained. See in particular for the vitrifiable earths 
end ſtones, the al article EAR TR, and the word V1iTRIFICATION. 

CCLYI EARTH-WORMS. (c) 


(c) EaxTy-Worms, Earth-worms, when 
moiſtened with wine, or with vinous ſpirits, 
to prevent their putrefaction, and ſet in a 
cellar in a wide-mouthed veſſel, are in a few 
days almoſt wholly refolved into a flimy 
liquor. Stahl ſuppoſes that they are impreg- 
nated with a nitrous ſalt which they receive 
Yrom the putrid matters amongſt which they 
live, When this liquamen of worms is 
mixed with a little fixed alkali, and, after the 
evaporation, is ſet to ſhoot, the eryſtals are 
nothing elſe than nitre, Six drams of extract 


were obtained by ardent ſpirit from four 

ounces of worms ; and from the ſame quan- 
tity of theſe, one ounce, ſix drams, and a 
ſcruple of — means of water, Thirty- 
two ounces of dried earth- worms yielded, by 
diſtiHation, -thirtcen ounces and a half of 
volatile uriaous (picit, one ou'1ce of concrete 
volatile ſalt, four ounces and a half of em- 
pyreumatic oil, and cight ounces of a tref- 
duum, from which were obtained, by calci- 


nation and lixiviation, an ounce and a half 


of fixed alkali. Neumann, 


CCLIV. 
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CCLIV. EAU DE LU C E. Eau de luce is a kind of volatile, liquid 
ſoap, of a ſtrong, penetrating ſmell. | 

This liquor is compoſed of the liquid volatile alkali made from ſal ammoniac 
with quicklime, and of the rectified oil of amber, ſo mixed together as to pro- 
duce a white milky liquor. - | 

Eau de luce cannot be prepared without certain management; for if the 
volatile ſpirit of ſal ammoniac and rectified oil of amber be ſimply mixed and 
ſhook together, a milky liquor will be produced, ſuch as is required; but this color 
diſappears ſoon when the liquor is allowed to reſt ; either becauſe the volatile 
alkali compleatly diſſolves the oil of amber when in ſmall quantity, or becauſe 
this oil diſengages itſelf from the volatile alkali, and floats a-part when in con- 

ſiderable quantity. In both caſes the liquor becomes clear and tranſparent; but 
the milky color is required in eau de luce. By the following receipt excellent 
eau de luce may be made. 2, 4 

Take four ounces of rectified ſpirit of wine, and in it diſſolve ten or twelve 
grains of white ſoap ; filtrate this ſolution; then diſſolve in it a dram of rectified 
oil of amber, and filtrate again; mix as much of this ſolution with the ſtrongeſt 
volatile ſpirit of ſal ammoniac, in a cryſtal-glaſs bottle, as when ſufficiently 
ſhook, ſhall produce a beautiful milky liquor. If upon its ſurface be formed a 
cream, ſome more of the oily ſpirit of wine ought to be added, > 

This receipt is given by the author of the French edition of the London 
Diſpenſatory. The receipt given in that work is very good, but is much 
improved by the obſervations, experiments, and remarks made by that author, 

CCLV. EDULCORA TION. Edulcoration is, properly ſpeaking, 
the rendering ſubſtances more mild. Chemical edulcoration conſiſts almoſt always 
in taking acids and other · ſaline matters from ſubſtances to which they adhere ; 
and this is effected by waſhing in much water. The waſhing of diaphoretic 

- antimony, and of the powder of algaroth, till the water comes off from theſe 
ſubſtances quite pure, may be given as inſtances of edulcoration. 

In Pharmacy, juleps, potions, and other medicines, are ſaid to be edulcorated, 
by adding ſugar or ſyrup. ; 

CCLVI EFFERVESCENCE. Efferveſcence is an inteſtine 
motion excited betwixt the parts of two bodies of different natures, when they 
reciprocally diſſolve each other. Efferveſcences are commonly accompanied 
with bubbles, vapors, ſmall jets of the liquid, and noiſe or hiſſing. All theſe 
phenomena are occaſioned by the air which diſengages itſelf in almoſt all 
tolutions. Frequently alſo efferveſcences are accompanied with a conſiderable 
heat, ſometimes exceeding that of boiling water. This heat is occaſioned by 
the colliſion of the parts during their union. The degree of heat produced in 
efferveſcences is proportionable to the activity with which bodies are diſſolved. 
to the quickneſs with which the ſolution is made, and to the quantity of ſub- 
ſtances te- acting upon each other. | 

The muſt ſenſible efferveſcences are obſerved in the combination of concen- 
trated mineral acids with calcarequs earths, alkaline ſalts, metallic ſubſtances, 
and oily matters. ” ; 

Generally the ſubſtances which contain a ſenſible quantity of inflammable 


principle are thoſe which in ſimilar circumſtances produce the moſt heat in 
| efferveſcing 
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efferveſcing with acids. Of all acids, che nitrous produces the greateſt heat, 
vhen it diſſolves theſe bodies. : 

Thus, for inſtance, the heat ariſing from a ſolution of calcareous earth in 
nitrous acid is not nearly ſo great as that which. ariſes from a ſolution of a 
metallic ſubſtance in the ſame acid, although theſe ſolutions are performed 
equally faſt z and the heat which is produced by the combination of nitrous acid 
with oils is fo great, that a flame is quickly produced, | | 

Formerly the word fermentation was commonly applied to efferveſcences ; but 
now that word is confined to the motion which is naturally excited in animal 
and vegetable matters, and from which new combinations amongſt their prin- 
ciples take-place. This diſtinction is very proper; for a ſimple efferveſcence 
is very different from a true fermentation. See FERMENTATION. 

CLV. EFFLORESCENCE. By this expreſſion. chemiſts 
denote what happens to certain bodies, upon the ſurface of which a kind of 
meal or powder is formed. 

EMoreſcence is occaſioned either by decompoſition or by drying. That which 

to Cobalt, and moſt martial pyrites, is of the former kind; and the 

e ce obſerved on cryſtals of marine alkali, of Glauber's ſalt, of alum, 

of green and blue vitriols, and of ſeveral other falts, is of the latter kind. 

CLVIII. E G GS. The ry may” birds 1n general, and of 
ſeveral other animals, are compoſed of ſeveral diſtinft ſubſtances; 1. Of 

a ſhell or external coat, which in the eggs of birds has a certain hardneſs and 

conſiſtence, although it is brittle. The matter of this ſhell is a fine, abſorbent 

earth, foluble in acids; hence if theſe be ſteeped in vinegar, or any other 
acid, they are rendered quite ſoft, the acid diflalves and takes away all 

— — — her by a ſmall | of gelatinou 

The par is are toget a quanti inous 
matter. This matter becomes very ſenſible by an emp — — ſmell, 
and by the black color which ſhells acquire when expoſed to fire. 

The ſhell of an is lined internally with a very white, fine, and ſtrong 
membrane. It reſembles a very fine ſkin, and is entirely of animal nature. 

. Theſe external coverings contain the ſubſtance of the egg, which is of two 
kinds; namely, a lymphatic, White, nt, gelatinous, viſcous, and gluey 
ſubſtance, called the white of the egg another ſubſtance alſo gelatinous, but 

- almoſt opake, yellow, leſs gluey and viſcous than the white. This latter, which 
is called the yall is of a ſpherical form, and is ſurrounded by the white. To the 

| yolk is annexed a ſmall portion of white gelatinous matter, thicker and tougher 

than the reſt of the white in which the embryo is contained. 

We do not intend here to examine | anatomically the uſes of theſe ſeveral 
parts of the egg; we will conſider them only relatively to their chemical pro- 
perties and principles. As eggs contain the embryo of the animal, and the 

nouriſhment proper for it in its firſt increaſe, they are proper to give as an 
example of the analyfis of animal ſeed, 04.59: -3 | 


(a) The ſhells of eggs are not only ab- obtained by calcination of the other parts of 


ſorbent, that is, ſoluble by acids, but alſo the eggs, are fuſible and vitreſcible by fire. 
calcareous, or convertible into quicklime. Ser EARTH (ANIMAL). 3 
| The earth of the ſhells, and alſo the carth ö 
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The white of an egg cannot be diſſolved by acids or by ſpirit of wine. This 
latter ſolvent, far from dividing it, on the contrary coagulates it, by taking 
from it a great part of its water which renders it liquid. | 

The . of an egg is ſoluble and miſcible with water, but difficukly, 
becauſe of its viſcidity. Spirit of wine poured into water which keeps it diſſolved 
ſeparates it, and precipitates it in form of a curd. In this reſpect, the white of 
an egg reſembles gummy, — and gelatinous matters. It is, in fact, 
a matter entirely of the nature of animal jellies, but of that kind which are 
coagulable by heat. The white of an egg, expoſed to a leſs heat than that of 
boiling water, is coagulated, hardened, and its tranſparency is almoſt entirely 
changed to a milky - white color. This ſubſtance contains no other principles 
which are volatile with the heat of boiling water, than water; for if whites of 

s be diſtilled in a water-bath, nothing but water is obtained. While they 
loſe this water, they become more and more hard and horny; they reſume their 
tranſparency, and acquire a yellow-reddiſh color; ſo that when they are dried as 
much as poſlible, they perfectly reſemble horn. 

If they are to be further analyſed, they muſt be put into a retort, and expoſed 
to a naked fire: then fetid empyreumatic oil with much volatile alkali is 
obtained; and in the retort, when the diſtillation is finiſhed, a coal is left like 
that of other animal matters. From this analyſis we ſee that the white of an egg 
is a — animaliſed ſubſtance. See JeLLY (AniMaL). 

The yolk of an egg is chiefly compoſed of a gelatinous matter like the white; 
for it alſo. coagulates and hardens by heat; but it alſo contains a conſiderable 
quantity of mild fat oil, which is in fome meaſure ſuperabundant, and not com- 
bined, and, in ſhort, in the ſame ſtate as thoſe oils which may be obtained from 
vegetable emulſive ſeeds by expreſſion. Thus the raw yolk of an when 
mixed with water is not entirely diſſolved, as the white is; but forms with it, on 
account of this oily part, a white milky liquor or emulſion, This animal 
emulſion is vulgarl called ben's milk. | | 

This fuperabundant oil- of the yolk of an <8 may be ſeparated from it, like 
that of moſt vegetable grains, by expreſſion. But to make this operation ſve- 
ceſsful, the yolk of an egg ought to be deprived as much as is poſſible of its 
water. For this purpoſe, the eggs are to be previouſly hardened, and the yolks 
are to be ſeparated, dried, and even roaſted in a proper veſſel, till they become 
ſomewhat ſoftened by the ſweating out of the oil; they are then to be put into a 
preſs, and a fat, unctuous, yellowiſh, and ſufficiently mild oil ig procured, which 
readily fixes itſelf. in the cold. This oil has the ſmell of roaſted or fried eggs, 
from the drying and roaſting given to the yolks before the expreſſion. Probably 
this oil might be obtained by a ſlower and more careful drying without roaſting, 
= OY —_— any change or en | 

rom this quantity of fi t oil in yolks of eggs, we may perceive a 
remarkable — betwixt the eggs of animals and vegetable 20. This 
oil is found in all ſeminal matters probably for the ſame reaſon. See Ours 
ee EXPRESSED}. 3 3 

As all eggs in general are a nouriſhing ſubſtance, and'that 
'- thoſe of — 7 —— have a very agreeable dalle, they have been much uſed as 
aliment. They are alſo employed in medicine and in the arts. The white of an 
egg is an ingredient in collyriums and cataplaſms for diſeaſes of the 8 
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both the white and yolk in emollient and reſolvent cataplaſms. The oil of eggs 
is ſoftening, relaxing, and lubricating. It is employed either ſingly, or formed 
into a atum with fat matters, in burns, chaps, contractions, and other 
ſimilar diſeaſes. | 3 I 

The white of an egg, from its ſolubility in water, and from its coagulating 
by fire or in ſpirituous liquors, is very ſucceſsfully employed in pharmacy, for 
many uſes of the kitchen, and for clarifying the juices of plants, whey, ſugar, 
ſyrups, &c. See FiLTRATION. 

the white of an egg alone forms a varniſh very white and very ſhining, which 
is applied to ſeveral kinds of work, and particularly to pictures. Laſtly, the 

olk of an egg, from its oily and viſcid parts, is a proper intermediate ſubſtance 
or the mixture by trituration of oils with watery liquors, ſo as to form emul- 
ſions. Several good remarks are found upon this ſubje& in Mr. Beaume's 
Treatiſe on Pharmacy. (e) 

CCLIX. ELECAMPANE. (/) 

CCLX. ELEMEN TS. Thoſe bodies are called by chemiſts elements, 
which are ſo ſimple, that they cannot by any known method be decompoſed, or 
even altered; and which alſo enter as principles, or conſtituent parrs, into the 
combination of ocher bodies, which are therefore called compound bodies. 

The bodies in which this ſimplicity has been obſerved are fire, air, water, and 
the pureſt earth ; for by the moſt complete and accurate analyſes which have 
been made, nothing has been ever ultimately produced but ſome one, or more, 
of theſe four ſubſtances, according to the nature of the decompoſed bodies, 

Theſe ſubſtances, although reputed 1 may poſſibly not be ſo, and may 
even reſult from the union of ſeveral other more ſimple ſubſtances: but as 
experience teaches us nothing on this ſubject, we may without inconvenience, and 
we ought to conſider, in chemiſtry, fire, air, water, and earth, as ſimple bodies; 
becauſe they really act as ſuch in all chemical operations. 

The elements are alſo called by chemiſts primary principles. See PRINCIrI ES, 
Fire, Air, WaTER, and EARTR. 

CCLXI. ELIQUATION. 

CCLXII. ELUTRIATION. 74) 


(e Mr. Reaumur found that eggs might 
be preſerved during months or years, by 
being covered with mutton ſuet, or -any 


) ELtqQuaTION. This is an operation 
by Shich a more fuſible ſubſtance is ſepa- 


rated from one leſs fuſible, by means of a- 


other fat ſubſtance ; which, by filling up the 
pores of the ſhell, excluded the air, which is 


neceſſary to putrefaction. 
(/) ELecameane, From thirty-two 


ounces of the roets of elecampane were ob- 
tained, by diſtillation, three ſcruples and a 
half of concrete oil, ſimilar in many, but not 
in all its Ne to camphor. This con- 
crete oil is ſoluble in ſpirit of wine. Geoffroy 
remarks, that it reſides in the exterior part 
of the root, near to the bark. From an ounce 
of the dry root fix drams and a half of extrat 
may be obtained by water, and from the 
ſame quantity two drams and a half by ſpirit. 
Newnan, 
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part remains ſuſpended in the 


heat ſufficiently intenſe to melt the former, 
but not the latter. Thus an allay of copper 
and lead may be ſeparated by ae Hook a heat 
which ſhall melt the lead, but not the copper. 

(b) ELUTRIATION is an operation per- 
formed by waſhing ſolid ſubſtances with 
water, ſtirring them well together, and haſ- 
tily pouring off the water, while the lighter 
tated water, 
that it may be thereby ſeparated from the 
heavier part. By this operation metallic 
ores are cleanſed from earth, ſtones, and 


other lighter unmetallic particles adhering 
to them, 


CCLXIN. 


235 EB M 0 1 
CCLXIII, EMERALD. (i) . 
CCLXIV. EMERY. (( | 
CCLXV. EMPYREUMA. Empyreuma is a ſmell proceeding from 

burnt animal and vegetable matters, when they are expoſed to a quick fire, par- 

ticularly in cloſe veſſels. 

Empyreuma is the peculiar ſmell of burnt oils. No other but oily ſubſtances 
can produce it. As all vegetable and animal matters contain oil, and as no 
other ſubſtance contains it, hence the empyreumatic ſmell muſt be peculiar to 
burnt animal and vegetable matters; and hence alſo we may diſcover oil where- 
ever it may be by this ſmell, which is fo diſtinguiſhable, that it is very ſenſible 
even when the quantity of oil is too ſmall to be diſcovered by any other me- 
thod. If then we perceive an empyreumatic ſmell when we burn a ſubſtance 
in cloſe veſſels, we may conclude that this ſubſtance contains oil, If, on the 
contrary, no empyreuma be perceived, we may be. aſſured that the ſubſtance 
does not contain dil. 8 

CCLXVI. EMULSION. An emullion is a watery liquor, in which 
ſome oily matter is diſperſed and diffuſed (but not diſſol ved), by the intervention 
of a mucilaginous or gelatinous ſubſtance. "= 
- The ſtate of the 1 in emulſions is the cauſe why they are opake, and of a 
mill-v-white color; for this milk korn is given to all tranſparent bodies 
by others that have not a very diſtin color, when they are mutually interpoſed 
and divided to a certain degree. | ry, 
. Nevertheleſs, water and oil lightly adhere tggether in emulſions, by the 
intervention of the mucilaginous matter; for oil agttated with water gives but a 
momentary appearance of an emulſion, and only during the agitation. When 
it is left to reſt, the oil preſently riſes to the ſurkace. _ | | 

All vegetable and animal ſubſtances containing an uncombined oil, and 
mucilage or jelly, being triturated with water, yield emulſions, 

Mot ſeeds and grains, all gum-refins, gummy and reſinous juices, and yolks 
of eggs, are capable of forming emulſions with water. Laſtly, the milky juices 
of = 4 milk, and the chyle of animals, ought to be conlidered as natural 


emulſions, A 


(i) EmzRALD, Smaragdur, is a ous veriſed calcined verdegriſe, and eight grains 
UE contained by ſeveral l Be of mantial crocus, to four ounces of — 
and obtuſe angles, forming irregular priſms. and two ounces of pure rock -eryſtal, pre- 
Its color is green: with a moderately ſtrong _— calcined and levigated, and by keep- 
heat it becomes blue, but recovers its ori- ing that mixture fuſed during twenty-four 
ꝑinal green color when cold. By expoſure hours. | ; 

to collected folar heat, emeralds were ren- (% Emuny. Smirrs, Emery is a very 
dered white and of various colors, and foon ref mineral containing a ſmall portion 
afterwards were fufed, by which they loſt of iron. It is exceedingly hard, and is there- 
part of their weight and hardneſs. See DIA. fore uſed for the poliſhing of metals, glaſs, 
MONDS. Emeralds have the property of and hard ſtones. Some pieces of emery con- 
Mining in the dark after having been heated. tain ſmall ſpecks of gold, and of . 
They are the fourth in hardnefs from dia- The mineral called by alchemiſts /miris Hi 
monds; nevertheleſs they are ſuſceptible of panica, and empl to adulterate gold, is 
impremon from a file. Emeralds may be with probability believed to be the metal now 
inutated by adding forty-eight grains of pul- called platina. 


CCLXVII. 
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CCLXVII. ENAMEL. Enamelis in general a vitrified matter, betwixt 
the parts of which is diſperſed ſome unvitrified matter: hence enamel ought to 
have all the properties of glaſs excepting tranſparency. Enamels then are opake 
glaſſes, and therr opacity and colors proceed from the unvitrified matter which 
they contain, The unvitrified matters which give opacity and various colors to 
enamels, are almoſt always metallic calxes. Receipts for making ſeveral kinds 
of enamel may be found in ſeveral books, particularly in Neri's Treatiſe on the 
Art of Making Glaſs, with Notes by Merret and Kunkel. 

' Enamels ought to be very fuſible. They are employed to color or to paint 
ſeveral kinds of work which are made by great heat. The white enamel is uſed 
to cover the earthen ware called Delf, to which it gives the appearance of 


porcelain, 


With the other colored enamels this Delf ware, porcelain, and 


alſo the white enamel, are painted. See DeLe-Ware. (J 

_ CCLXVIL ENS MMARTIS, and ENSVENE RIS. Theſe 
Latin names are given to the flowers of iron and of copper made with fal 
ammoniac, or rather to theſe two metals ſublimed by this falt, ' See Frowess. 


f 

(1) Enamels are glaſſes containing ſome 
opake ſubſtance, that is either unvitriftable 
or incapable of being vitrified with the de- 
gree of heat requiſite. for the fuſion of ordi- 
nary glaſs, Of the latter fort are almoſt all 
the enamels uſed, they being moſtly compoſed 
of glaſs mixed with metallic calxes; all which, 
not excepting the calx of tin, by more intenſe 
. — — reduced to t ent glaſſes · 
The white vitreous compoſition which is the 
baſis of all enamels is prepared, according to 
Neri, by melting together a hundred parts 
of frit of calcined flints, one part of pure 
falt of tartar, and a hundred parts of a calx 
of lead and tin. This calx is prejared by 
calcining equal parts of tin and lead, 
and reducing the ſubſtance ſo calgined to a 
very fine powder, by bruiſing it, paſſing it 
through a ſieve, boiling it in water, decant- 
in te water in which the finer parts are 
ſuſpended, evaporating the water, and drying 
the powder; and by repeating the calcination 
and ſubſequent operations upon the groſſer 
1 till they become as fine as the 
| r. This compoſition when lightly 
fuſed is to be reduced to a powder, and 
formed into all the various colored enamels, 
by adding to it coloring ſubſtances. Thus 
by adding to ſix pounds of this ſition, 
forty-eight grains of magneſia, a fine white 
enamel may be prepared ; an azure blue enamel, 
by adding to the ſame quantity three ounces 
of zaffre, and ſixty grains of calcined copper; 
a twrquors blue enamel, by adding three ounces 
of calcined copper, ninety- ſix grains of zaffre, 


and forty-eight grains of magneſia; a green 
— Saag three ounces of en 
copper and ſixty grains of ſcales of iron; a 
ſhining black enamel, by adding three ounces 
of pare and as much magneſia, or by adding 
ſix ounces of red tartar and three ounces of 
the ſame magneſia ; a purple ename, by adding 
three ounces of magneſia; a enamel, by 
adding three ounces of tartar and ſeventy- 
two grains of magneſia; a ſea-green or beryl- 
colored enamel, by adding three ounces of cal- 
cined braſs and.fixty grains of zaffre ; and a 
wviolet-colored enomet, by adding two ounces of 
magnelia and forty-eight grains of calcined 
copper. Theſe are the receipts given by 
Neri, approved by Kunkel, and now ſuc- 
ceſsfully uſed. The intenſity and conti- 
nuance of the heat muſt be attended to, 
as the colors both of enamels and of the 
tranſparent glaſſes imitating colored precious 
ſtones, eſpecially of thoſe which contain 
magneſia, depend much on theſe circum- 
ances, White enamels may be compoſed 
of 3 beſides calx _ erret 
propoſes to ſubſtitute regulus of antimony. 
Calcined bones, and perhaps other bie 
earths, may be uſed for the ſame purpoſe. 
Mr. D' Arcet found that gypſum mixed with 
white clay, or with clay and hard ſpar, 
formed very beautiful enamels. Perhaps 
ſome of theſe enamels would form preferable 
glazings to that made with calx of tin, for 
covering thoſe kinds of earthen ware which 
require, in the baking, greater heat than is 
ſuitable to the common enamel. 
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CCEXIX. ESSAY. Eſſays are chemical operations made in ſmall, to 
determine the quantity of metal or other matter which is contained in minerals, 
or to diſcover the value or purity of any maſs of gold or ſilver. 

We ſhall treat ſucceſſively of each kind of eflay. | 
CCLXX. ESSAY of ORES. Before eſſays of ores can be we 
made, a preliminary knowledge of the nature of the ſeveral metallic minerals 
ought to be attained. Each metal has its proper and improper ores, which have 
mg characters and appearances : hence perſons, accuſtomed to ſee them, 
now pretty nearly, b he appearance, weight, and other obvious qualities, 
what metal is contained in a mineral. 6 I ought to be very intel- 
ligent in this matter, that he may at once know what the proper operations are 
which are requiſite to the eſſay of any given mineral. Some remarks may be 

found on this ſubje& under the article Oz xs. 

As metals are very unequally diſtributed in their ores, we ſhould be apt to 
make falſe and deceitful eſſays, if we did not uſe all poſſible precautions that the 
Pproportionable quantity of metal produced by any effay ſhall be nearly the 
e "ac contained in the whole ore. This is effected by taking pieces of 
the mineral from the ſeveral veins of the mine, if there be vers, or from - 
different places of the ſame vein. All theſe minerals are to be ſhook together 
with their matrixes. The whole is to be well mixed 8 and a convenient 
quantity of this mixture is to be taken for the eſſay. This is called the lotting 
of the ore. | | 5 
As eſſays, particularly the firſt, are generally made in ſmall, eſſayers have 
very ſinall weights correſponding to the weights uſed in the great, that is, to the 
quintal or hundred pounds weight, to pounds, ounces, drams, &c. The eſſay 

uintal and its ſubdiviſions vary according to the difference of weights in 

ifferent countries, and this occaſions ſome confuſion, when theſe weights are 
to be adjuſted to each other. Tables of theſe weights are found in treatiſes 
of eſſaying, and particularly in that written by Schlutter, and tranſlated and 
rendered more complete by Hellot, which contains all the details neceſſary for 
the ſubject. 

The 4 is ta take, for the eſſay quintal, a real — e a gros, or dram, 
which in France is equal to 72 grains; but as the whole dram repreſents 100 
pounds, each grain repreſents a pound and a fraction of a pound; and hence 
fome difficulty and confuſion ariſe in making the ſubdiviſions. A better method 
is that of Mr. Hellot, which is to make the fiftitious or eſſay quintal equal to 
a hundred real grains, and then each grain repreſents a real pound. This eſſay 
quintal is ſufficiently exact for ores of lead, tin, copper, iron, antimony, 
biſmuth, and mercury. But for ores of ſilver and gold another repreſentation is 
convenient; for theſe metals, as Mr. Hellot ſays, are generally in ſo ſmall 
quantity, that the button or ſmall piece of metal obtained in the eſſay could not 
be accurately weighed, if a hundred real N were made to repreſent a quintal; 
and the difficulty of ſeparating the gold from ſo ſmall a quantity would be ſtill 
greater. Theſe motives have induced Mr. Hellot to uſe for theſe ores a fictitious 
quintal ſixteen times bigger, that is, equal to 1600 real grains, which repreſent 
1600 ounces, that is, 100 Ib, or quintal. The ounce being repreſented by 
a grain, its ſeveral ſubdiviſions muſt be repreſented by fractions of a _ 

| us 
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Thus 12 grains of the fictitious quintal correſpond with r of a real grain (m) 
and this latter quantity may be accurately weighed in eſſay ballances, which 
when well made, are ſenſible to a much leſs weight. | 

When a quintal of an ore to be eſſayed has been weighed, and lotted, as we 
deſcribed above, it is to be roaſted in a teſt under a muffle. It is to be waſhed, 
if neceſſary; and, in ſhort, the ſame operations are to be made in ſmall which are 

uſually done in great. Additions alſo are to be made, and in proper pro- 
portions, according to the peculiar nature of the ore. The fluxes generally 
mixed with the ore in eſſays are three, four, or five parts of black flux; one, 
two, or three parts of calcined borax; and one half of that quantity of decrepi- 
tated common falt. The more refractory the ore is, the more neceſſary is the 
addition of theſe fluxes : then the whole mixture is to be fuſed either in a forge, 
or in a melting or eſſay furnace. | 

To make eſſays well, all poſſible attention and accuracy are to be employed. 
This object cannot be too much attended to; for the leaſt inaccuracy in 
weighing, or loſs of the ſmalleſt quantity of matter, might cauſe errors, ſo much 
greater, as the diſproportion betwixt the weights employed and thoſe repreſented 
is greater. The moſt minute accuracy therefore is neceſſary in theſe opera- 
tions. For inſtance, the eſſay ballances ought to be ſmall, and exceedingly juſt. 
The ore ought not to be weighed till it has been reduced to groſs powder fit for 
roaſting z becauſe ſome of it is always loſt in this pulverization. hen the ore 
is roaſted, it ought to be covered with an inverted teſt; becauſe moſt ores are 
apt to crackle and diſperſe, when firſt heated. To make the fuſion good and 
compleat, the preciſe degree of fire which is requiſite ought to be employed ; 
and when it is finiſhed, the crucible ought to be ſtruck two or three times with 
ſome inſtrument to facilitate the diſengagement of the parts of the regulus from 
the ſcoria, and to occaſion their deſcent- and union into one button of metal. 
The crucible ought not to be broken, nor its contents examined till it is perfectly 
cold. | 

Upon breaking the crucible, we may know that the fuſion has been good, 
if the ſcoria be neat, compact, and equal; if it has not overflowed or penetrated 
the crucible z if it contain no metallic grains; and if its ſurface be ſmooth, and 
hollowed in the middle. The regulus or button ought to be well collected, without 
holes, or bubbles, and to have a neat convex ſurface; it is then to be ſeparated 
from the ſcoria, well ſcraped and cleaned ; and, laſtly, is to be weighed. If the 
operation has been well made, its weight ſhows the quantity of metal which 
every real quintal of ore will yield in the great. If the perfect ſucceſs of this 
eſſay be in any reſpe& doubtful, it ought to be repeated; but the beſt method 
at all times is to make ſeveral eſſays of the ſame ore. Some ſmall differences are 
always found, however well the eſſays may have been made. By taking the 
medium of the reſults of the ſeveral operations, we may approach, as nearly. as 
poſſible, the true product of the ore. | 

Laſtly, as mines are not worked, nor founderies eſtabliſhed (which cannot be 
done without confiderable expence) till the ore has been effayed, ten or twelve 


(n) The pounds, of which a hundred are here ſuppoſed to make a quintal, are called 
Paris pounds, one of which contains 9216 troy grains, See WEIGHTS, : 


real 
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real pounds of the ore ought to be previouſly eſſuyed ; and eſſayers ought to be 
_ furniſhed with neceſſary — and —— ber det r eſſays. 

We now proceed to give ſome examples of eſſays of ores. Io a lead ore, 
for inſtance, which is not very refractory, let one or more quintals of this ore be 
groſly powdered, and roaſted in a teſt till no more ſulphureous vapors be 
exhaled, and then reduced to a finer powder ; it is then to be accurately mixed 
with twice its weight of black flux, a fourth part of its weight of clean filings 
of iron and of borax. Theſe proportions are given by Mr. Cramer. The mix- 
ture is to-be put into a good crucible, or rather into a teſt; it is then to be 
covered with a thickneſs of two or three fingers of decrepirared ſea-ſalt ; the 
crucible is to be cloſed, and placed in a melting furnace, which is to be filled 
with unlighted charcoal, fo that rhe top of the crucible ſhall be covered with it. 
Lighted coals are then to be thrown upon the unkindled charcoal, and the 
whole is left to kindle flowly, till the crucible be red-hot ; ſoon after which a 
hiſſing noiſe proceeds from the crucible, which is occaſioned by the reduction 
of the lead: the ſame degree of fire is to be maintained while this noiſe conti- 
nues; and is afterwards to be ſuddenly encreaſed, ſo as to make a perfect fuſion; 
in-which ſtate it is to be continued during a quarter of an hour; after which it 
is to be extinguiſhed ; and the operation 1s then finiſhed. | 

The filings of iron are added to the mixture, to abſorb the ſulphur, a certain 
quantity of which generally remains united with the lead ore, notwithſtanding the 

ing. We need not fear left this metal ſhould unite with the lead and alter 
its party's becauſe although the ſulphur ſhould not hinder it, theſe two metals 
cannot united. The refractory quality of the iron does not impede the 
fuſion; for the union it forms with the ſulphur renders it fo fuſible, that it 
becomes itſelf a kind of flux. | 
This addition of iron in the eſſay of lead ores would be uſeleſs, if the ores 
were fufficiently roaſted, ſo that no ſulphur ſhould remain. 

Lead ores generally contain ſome ſilver, and ſometimes a conſiderable quantity 
of it; wherefore, after the ore has been eſſayed, and the regulus of lead collected 
and weighed, it ought to be teſted, to diſcover the quantity of ſilver it contains: 
and as ſometimes theſe lead ores contain alſo gold, the button of filver remain- 
ing upon the cupel ought to be eſſayed by parting, to aſcertain the quantity of 
gold, if there be any. | 

The details for the effays of all other ores and minerals are too numerous to 
be inſerted in this work. They are themſelves the ſubject of ſeveral books, 
which may be conſulted. The beſt of theſe books are Cramer's Art of Eſſaying, 
(Ars Docimaſtica), and Schlutter's Work tranſlated into French by Mr. Hellot. 
We ſhall find many things relating to this matter under the articles, On Es, 
SMELTING of Orgs. (#) | | 


(n) The eſſaying of ores is a matter of the methods rally practiſed for eſſaying 
ſuch importance to chemiſtry, to arts, and ores of impe metals, and ſemimetals eſ- 
to the wealth of nations, that we ſhall en- pecially, are inſufficient to procure the whole 
deavor to ſupply what the author of the Dic- quantity of metal contained in ores, or even 

tionary has omitted on this ſubject, by adding ſo much as is obtained in the ſmelting of 

' to the ſeveral articles of the ores of metals the Jarge quantities of ores ; and that theretore 
methods of eſſaying theſe ores. Se Ones. the reſult of eſſays is not to be conſidered as 

We ſhall here only obſerve in general, that the preciſe quantity contained in an —_ 
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CCLXXI. ESSAY ef the VALUE off SILVER, to examinꝰ 
its purity, or the quantity of alloy mixed with it. The common method of 
examining the purity of ſilver, is by mixing it with a quantity of lead propor · 
tionable to the quantity of imperſect metals with which it is ſuppoſed to be 
alloyed ; by teſting this mixture; and afrerwards by weighing the remaining 
button of ſilver. The loſs of weight which the ſilver ſuffers by capeliation ſhews 
the quantity of imperfect metals which it contained. 

We may hence perceive, that the eſſay of ſilver is nothing elſe than the 
refining of it by cupellation. The only difference betwixt theſe two operations is, 
that when ſilver is teſted merely for the purpoſe of refining it, its value is gene- 
rally known; and it is therefore mixed with the due proportion of lead, and 
teſted without any neceſſity of attending to the loſs of weight it ſuſtains during 
the operation; whereas in the eſſay all poſſible methods ought to be employed to 
aſcertain preciſely this loſs of weight. The firſt of theſe operations, or the mere 
refining of ſilver, is made in the great, in the ſnielting of filver ores, and in 
mints for making money. Se? Rerinino. The fecond operation is never made 
but in ſmall; becauſe the expences of ſmall ations are leſs than of great, 
and the requiſite accuracy is more eaſily attended to. The laſt operation as our 
preſent ſubject, and is to be performed in the following manner. 

We ſuppoſe, firſt, that the maſs or ingot of ſilver, of which an eſſay is to be 
made, conſiſts of twelve parts perfectly equal, and theſe twelve parts are called 
penny-weights. Thus if the ingot of ſilver be an ounce weight, each of theſe 
twelve parts will be r of an ounce; or if it be a mark, each of theſe will be 
r of a mark, &c. Hence if the maſs of ſilver be free from all allay, it is called 
ſilver of twelve penny-weights ; if it contains r of its weight of allay, it is 
called ſilver of eleven penny-weights ; if r of its weight be allay, it is called 
ſilver of ten penny-weightsz and theſe ten penny- weights or parts of pure ſilver 
are called fine penny-werghts. 

We ought to obſerve here concerning theſe penny-weights, that eſſayers givealſs 
the name penny-weight to a weight equal to twenty-four real grains; which latter 
real penny-werght muſt not be confounded with the former, which is only ideal 
and proportional; and ſuch a confuſion is the more likely to take place, as this 
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ſtances could not ſuſtain the heat neceſſary 


generally only as an inaccurate approxima- 
tion to that quantity. Mr. Gellert aſcribes 
one cauſe of the want of ſucceſs of theſe 
operations to the alkaline ſalts employed as 
fluxes to the ores, by which moſt metallic 
calxes are partially ſoluble, but more eſpe- 
cially fo, when any of the ſulphur of the ore 
remains; which, by uniting with theſe ſalts, 
forms a hepar of ſulphur, which is the moſt 
powerful of all ſolvents. He propoſes there- 
fore to omit the black flux, and other alka- 
line ſalts, and to add nothing to the ore but 
powder of charcoal, and ſome fuſible glaſs, 
This meth od, he ſays, he learned from Mr. 
Cramer, and has himſelf uſed with much 
ſucceſs in the eſiays of iron and copper: but 
| &nding that other imperfect metallic ſub- 
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to effect the fuſion and vitrification of the 
unmetallic parts of the ore without bein 
partly diſſipated, he found it neceſſary to add 
in the eſſays of theſe latter metallic matters 
ſome borax, by which the fuſion might be 
completed with leſs heat. As we conſider 
this as a conſiderable improvement in the arc 
of eſſaying ores, we ſhall, to the articles of 
the ſeveral ores, add not only the proceſſes 
commonly preſcribed, but alſo theſe of Mr. 
Gellert, according to the method here men- 
tioned. I have ſometimes eſſayed ores ve 
ſucceſsfully by this method, from which 
could obtain little, if any metal, by means 
of the black flux. S OrEs. 
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ideal penny-weight is alſo, like the former, divided into twenty-four ideal grains, 
which are called fine grains. ; 

An ingot of fine ſilver, or ſilver of twelve penny- weights, contains then 288 
fine grains; if this ingot contains +4 part of allay, it is faid to be ſilver of 
eleven penny-weight and twenty-three grains; if it contains , of allay, it is 
called ſilver of eleven penny-weight and twenty-two grains; if it contains %, 
it is called ſilver of eleven penny-weight and ten grains; and ſo on. Laſtly, the 
fine grain has alſo its fractions, as 4, f of a grain, &c. 

As eſſays to diſcover the value of ſilver are always made in ſmall, eſſayers 
only take a ſmall portion of an ingot for the trial, and the cuſtom in France is 
to take thirty-ſix real grains for this purpoſe, which is conſequently the largeſt 
weight they employ, and repreſents twelve fine penny-weights. This weight is 
ſubdivided into a ſufficient number of other ſmaller weights, which alſo repreſent 
fractions of fine penny-weights and grains. Thus eighteen real grains, which is. 
half of the quantity employed, repreſent ſix fine penny-weights; three real grains 
repreſent one fine penny-weight, or twenty-four fine grains; a real grain and a 
half repreſent twelve fine grains; and Y, part of a real grain repreſents q part 
of a fine grain, which is only +++ part of a maſs of twelve penny-weights. 

We may eaſily perceive that weights ſo ſmall, and eſſay balances, ought to be 
exccedingly accurate. Theſe balances are very ſmall, ſuſpended and incloied in a 
box the ſides cf which are panes of glaſs, that they may be preſerved from: 
duſt, and that their motion may not be affected by agitated air, ſo as to diſorder. 
their action. . 

When an eſſay of a maſs or ingot of ſilver is to be made, the cuſtom is to 
make a double eſſay. For this purpoſe, two fictitious . ſemi-marks, each of 
which may be equal to thirty-ſix real grains, are to be cut from the ingot.. Theſe 
two portions. of ſilver ought to be weighed very exactly; and they ought alſo. 
to have been taken from oppoſite ſides of the ingot. 

Perſons accuſtomed to theſe operations know pretty nearly the value of ſilver 
merely by the look of the ingot, and ſtill better by rubbing it on a touchſtone. 
By the judgment they form of the purity of the ingot, they regulate the quantity 
of lead which is to be added to it, as this quantity muſt be always proportionable 
to the quantity of imperfect metal mixed with the ſilver. 

Nevertheleſs, this proportion of lead to the alloy has not been preciſely de- 
termined. Authors who treat of this ſubje& differ much. I hey who direct 
the largeſt quantity of lead ſay, that thereby the alloy is more certainly deſtroyed; 
and others who direct a ſmall quantity of lead pretend, that no more of that 
metal ought to be uſed than is abſolutely neceſſary, becauſe it carries off with 
it alyays ſome portion of ſilver. Every eſſayer uſes his own particular method. 
of proceeding, to which he is attached. | 

To aſcertain theſe doubtful points, three chemiſts of the Academy of Sciences. 
at Paris, Meſſrs. Hellot, Tillet, and Macquer, were appointed by the French 
Government. They were directed to aſcertain every thing concerning the eſſay 
of gold and of filver by authenticated experiments, made under the inſpection 
of a miniſter whoſe ſuperior knowledge is equal to his deſire of public good, 
and in preſence of the officers of the mint. 

It appeared that the beſt proportions were, to add from two to three parts of 
lead to one part of filyer of eleven penny-weights, and twenty-three. grains 
value,. 


. 243 


value, chat is, which contains 2 of alloy; from four to ſix parts of lead to one 
part of ſilver of eleven penny-weight, twelve grains value, or which contains 
2 of alloy, which is nearly the value of ſilver employed for plate; from fix to 
eight parts to one part of ſilver of eleven penny- weight, which contains , of 
alloy, ſuch as that cf ſilver coin; and ſo on in proportion. (o) 

T'wo cupels of equal fize and weight are to be choſen. The cuſtom is to uſe 
cupels of — a ſize that their weight ſhall be equal to that of one half of the lead 
employed in the eſſay ; becauſe ſuch cupels have been found capable of imbibing 
all the litharge formed during the operation. Theſe cupels are to be placed to- 
gether under a muff: in an eſſay- furnace. The fire is to be kindled, and the cupels 
to be made red- hot, and to be kept ſo during half an hour at leaſt before any metal 
be put into them. This precaution is neceſſary to dry and calcine them per- 
fectly; becauſe if they contained any moiſture or inflammable matter, an ebul- 
lition and efferveſcence would be occaſioned in the eſſay. When the cupels are 
heated ſo as to become almoſt white, the lead is to be put into them; the fire is 
to be encreaſed, which is done by opening the door of the aſh-hole ſo as to 
admit air, till the lead becomes red, ſmoking, and is agitated by a motion of 
its parts called its circulation, and till its ſurface becomes ſmooth and clear. 

1 hen the ſilver previouſly beat into ſmall plates, for its eaſier fuſion, is to be 
put into the cupels; the fire is to be continued, and even encreaſed, by puttin 

bot coals at the mouth of the muffle, till the filver ſhall have entered the — 
that is, till it have melted and mixed with the lead. When the melted matter 
circulates well, the heat is to be diminiſhed by taking away, partly or entirely, 
the coals put at the mouth of the muffle, and by cloſing more or leſs the doors 
of the furnace. | 

The heat ought to be regulated ſo, that the eſſays in the cupels ſhall have 
ſurfaces ſenſibly convex, and ſhall appear ardent, while the cupels are leſs red 
that the ſmoke ſhall riſe almoſt to the roof of the muffle ; that undulations ſhall 
be made in all directions upon the ſurfaces of the eſſays, which are called circu- 
{ations ;, that their middles ſhall be ſmooth and ſurrounded with a ſmall circle of 
litharge, which is continually imbibed by the cupels. 

The eſſays are to be kept in this ſtate till the operation is finiſhed, that is, 
till the lead and alloy have ſoaked into the cupel; and the ſurfaces of the 
buttons of ſilver being no longer covered with a pellicle of litharge, become 


(e) The imperfect metals are deſtructible 
by ſcorification with lead; but when they 
are allayed with ſilver or gold, a larger 
2 of lead is required to produce the 

orification of any given quantity of imper- 
ſect metals, than when they are not alla yed 
and defended from the action of the lead and 


of pure copper oP be conſumed by ſixteen 
ounces of lead. But if an ounce of copper 
be allayed with eight ounces of filver, about 
ſix times the above quantity of lead, or 
ninety- ſix ounces, will be required to deſtroy 
the ounce of copper; and if the ounce of 
copper be mixed with thirty-ſix times its 


fire by mixture with the perfect metals. 
And further, the quantity of lead requiſite 
for this purpoſe mult be encreaſed, when the 
quantity of ſilver or gold, with which the 
given quantity of imperfect metal is allayed, 
wencreaſed, Thus, for inſtance, an ounce 
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weight of ſilver, its ſcorification will require 
128 ounces of lead. The quantity of lead 
muſt be fill further encreaſed for another 
reaſon, namely, that almoſt all lead, as 
Cramer ſays, contaigs fome portion of cop- 
per. 


ſuddenly 
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ſuddenly bright and ſhining, and are then ſaid to ligbten. If the operation has 
been well conducted, the two eſſays ought to become bright nearly at the ſame 
time. When the filver has been by this operation well refined, we may ſee, 
immediately after it has brightened, the ſurface of the ſilver covered with 
rainbow colors, which quickly undulate and croſs each other, and then the 
buttons. become fixed or ſolid, - 

The management of the fire is an important article in eſſays, For if the 
heat be too great, the lead is ſcorified and imbibed by the cupel ſo quickly, 
that it has not ſufficient time to ſcorify and carry along with it all the alloy; and 
if the heat be too little, the litharge is . upon the ſurface, and does 
not penetrate the cupel. The eſſayers ſay then that the eſſay is chaated or 
drowned. In this caſe the eſſay does not advance, becauſe the litharge covering 
the ſurface of the metal defends it from the contact of air, which is abſolutely 
neceſſary for the calcination of metals. See CarcinaTion and Couzus- 
TION, 

We haye above related the marks of a ſucceſsful eſſay. The heat may be 
known to be too great, from the convexity of the ſurface of the melted metal; 
from a too ſtrong circulation; from the too vivid appearance of the cupel, fo 
that the colors given to it by the litharge cannot be diſtinguiſhed ;, and. laſtly, 
by the ſmoke riſing up to the roof of the muffle, or not being at all viſible, 
from its being ſo ardent. and red: hot as not to be diſtin :(Pable. In this 
caſe the heat muſt be diminiſhed by ſhutting the door of the aſh-hole : Some 
eſſayers, for this purpoſe, put round the cupels ſmall, oblong, cold pieces of 
baked clay, which they call inſruments. | 

If on the contrary, the melted metal have a ſurface not very ſpherical, rela- 
tively to its extent; if the cupel appear dark colored, and the ſmake: of 
the eſſay, do only creep upon the ſurface; if the circulation be tos weak, and 
the ſcoria. which appears like bright, drops have but a dull motion, and. are 
not ſoaked into the cupel; we may be aſſured that the heat is tao weak; 
mug mare, may we be aſſured of it when, the metal fixes,. as the eſſayers. call 
it. In this caſe, the fire ought. to be encreaſed by opening the door. of the 
aſh-hale, and by placing large burning coals at the mouth of the muffle, or 
even by laying. them. acroſs upon the cupels. | 

As ſoon as the lead is put into the capels, the fire is to be encreaſed, becauſe 
they are then cooled by the cold metal, and the lead ought to be quickly melted, 
to prevent its calx from collecting upon its ſurface in too great quantity be- 
fore it be formed into litharge; which it would do, and be difficultly fuſed, if 
the heat were too weak. | | 
When the ſilver is added to the lead, the heat muſt be ſtill encreaſed, not 
only benz the _—_ 0M. 8 8 1 8 than mock 
And as all. theſe, effects ought ta be produced as quickly as. poſſible, more 
is at length — than ought. to, be continued; and therefore, when the ſilver. 
has entered the lead, the heat is. to: be diminiſtrod till it becomes of a due inten- 
ſity for the operation. | 

During the operation the heat ought en ra be ap to the end 
of it, both becauſe the metallic mixture becomes leſs. fufible. ad the. quantity 


ef lead diminiſſie s, and alſo becauſe the lead. is more. difficultly, ſeorifiable, as. it 
| ; 10 
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is united with a larger proportion of ſilver. Hence the eſſays muſt be rendered 
very hot before they brighten. 

When the operation is finiſned, the cupels are left in the ſame heat during 
ſome ſeconds, to give time to the laſt portions of litharge to be entirely ab- 
ſorbed ; becauſe if any of it remained under the buttons of ſilver, it would 
ſtick to them. The fire is then allowed to extinguiſh, and the cupels to cool 
=D till the buttons have entirely fixed, particularly if they be pretty 

e; becauſe if they cool too quickly, their ſurfaces fix and contract before 
the internal maſs, which is thereby ſo ſtrongly compreſſed as to burſt through 
the external ſolid coat and form vegetations, or even to be entircly detached 
from the reſt of the maſs and diſſipated. This is called the vegetation of the 
burton, It ought to be carefully prevented, becauſe ſmall bits of filver are 
ſometimes thrown out of the cupel. | | 

Laſtly, when the buttons are thoroughly fixed, they are to be diſengaged 
from the cupels by a ſmall iron utenſil while they are yet hot, otherwiſe they 
could not be diſengaged clean and free from part of the cupels which ſtrongly 
adhere- to them when the heat is much diminiſhed: 

Nothing then remains to compleat the eſſay but. to =_ the buttons. 
The diminution of 174 which they have ſuſtained by cupellation will ſhow | 
* or value of the ingot of ſilver. | 

e ought to obſerve, tliat as almoſt all lead naturally contains ſilver, and that. 
after — this ſilver is mixed with the ſilver of the ingot in the button 
of the eſſay; before we employ any lead in this operation, we ought to know 
how much ſilver it contains, that we may ſubtract this —_ from the weight 
of the- button, when we compute the fineneſs of the giver the ingot eſſayed. 
For this purpoſe eſſayers generally cupel a certain 3 of their lead ſeparately, 
and weigh accurately the button of ſilver it yields: or, at the ſame time when 
they eſſay ſilver, they put into a third cupel, in the muffle, a quantity of lead 
equal to that employed in both their eſſays; and when the operation is 
finiſhed, and the buttons are to be weighed, they. throw the ſmall button 
produced from the lead alone into the ſcale which contains the weights; and as 
this exactly counterpoiſes the ſmall portion of filver which the eſſay buttons 
have received from the lead employed in the cupellation, the weights will ſhew 
preciſely the quantity of ſilver contained in the ingot, and thus the trouble of 
calculating is prevented. The ſmall button of . ſilver procured from the cupel- 
lation of lead alone is called the <witneſs.. But to prevent this trouble, eſſayers 
| generally employ lead which contains no ſilver, ſuch as that from Willach in 

arinthia, which is therefore procured by eſſayers. 
In the ſecond place we ſhall obſerve, that a certain quantity of ſilver always 
aſſes. into the cupel, as refiners- in the great have. long, obſerved, and which 
ppens alſo in Ra ſmall quantities: The quantity of filver thus abſorbed, 
varies according to the quantity of the lead employed, and the matter and 
form of the cupels; all which objects will undoubtedly be determined by the 
above- mentioned chemiſts, : 

The cupellation which we have now deſcribed is exactly the ſame for cfays, 

| which the produce of a ſilver ore, or. of. an ore of another metal c ng 
vilver,, is determined. But as. theſe ores.contain frequently gold, and ic :71%t 14s 
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in conſiderable quantity, when theſe eſſays are made, the buttons of ſilver ob- 
rained by the eſſays ought to be ſubjected to the operation called parting. See 
SILVER, RErixiNG, FuRNaCE (Ess AV), MurFFLE, and Cuper. 

CCLXXII ESSAY of te VALUE F GOLD. The ficti- 
tious weights uſcd to determine the purity of gold, and to eſſay this metal, 
are different from thoſe of ſilver. See the preceding article. A maſs of gold 
perfectly pure, or which contains no alloy, is ideally divided into 24 parts, 
called carats ; this pure gold is therefore called gold of 24 carats. If the maſs 
or ingot contain r part of its weight of alloy, the gold is then of 23 carats ; 
and if it contains , or Y of alloy, it is gold of 22 carats, &c. Hence we 
ſee that the carat of gold is only a relative and proportional weight, ſo that 
the real weight of the carat varies according to the total weight of the maſs 
of gold to be examined. If this maſs of go d weighs a mark, the real weight 
of the carat will be r of eight ounces, which is equal to a mark. If the maſs 
weigh an ounce, the carat will be + part of an ounce, or 24 grains. If it is 
only a penny - weight or 24. grains, the real weight of a carat will be one grain; 
and ſo on. | 

For greater accuracy, the carat of gold is divided into 32 parts, which are 
relative and proportional weights, as the carat itſelf is. Thus of a carat 
of gold is r of Sr, or the 7 of any maſs of gold; and the gold which con- 
tains an alloy equal to the r part of the whole mals is called gold of 23 
carats and 4+ 3 gold which contains 5 of alloy is gold of 23 carats and 
22; and fo on. | | 

The real weight now generally uſed in the operation for determining the 

urity of gold, is ſix grains. This weight then repreſents 24 carats, The 

alf of this weight, or three real grains, repreſents 12 carats. According to this 
progreſſion, we ſhall find that + of a real grain repreſents one carat, and the 
Ir parts of a grain repreſents the , of a carat, or the i; part of a maſs of 
gold to be eſſayed. | 

As theſe weights are exceedingly ſmall, ſome eſſayers employ a weight of 12 
grains, which muſt be very convenient. 

When a maſs or ingot of gold is to be eſſayed, ſix grains are to be cut off, 
and exactly weighed: alſo 18 grains of fine ſilver are to be weighed. Theſe 
two metals are to be cupelled together with about ten times as much lead as 
the weight of the gold. This cupellation is conducted preciſely like that of 
the eſſay to determine the purity of ſilver, excepting that the heat muſt be 
raiſed a little more towards the end of the operation when the eſſay is going 
to brighten, I hen the gold is freed from all alloy but ſilver. If the quan- 
tity of copper or other alloy deſtructible by cupellation be required to be known, 
the remaining button is accurately weighed. The diminution of weight from 
the ſum of the weights of the gold and of the filver determines the quantity 
of this alloy. 

The — containing gold and ſilver is then to be flattened upon a poliſhed 
piece of ſteel, and care muſt be taken to anneal it from time to time, to pre- 
vent its ſplitting and cracking. By this method it is reduced to a thin plate, 
which is to be rolled up, in order to be parted by aqua fortis. See the word 
PaxTinNG, The diminution found after the parting from the original * 
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of the gold eſſayed, ſhews the whole quantity of alloy ccntained in that 
old. | 

x The eſſay for determining the purity of gold is then made by two opera- 
tions: the firſt, which is cupellation, deprives it of all its imperfect metals; 
and the ſecond, which is parting, ſeparates all the ſilver from it. By antimony 
alſo gold may be purified, which is a kind of dry parting. By this fingle 
operation, all the imperfe& metals, and ſilver with which gold is allayed, are ſe- 
parated. See PurIFicaTION of GoLD by AnTiIMony, See alſo GoLD, SILVER,, 
REeFininG, Ess Av fo DETERMINE the PuRITY of SILVER. 

CCLXXIII. ESSENCES. Eſſential oils are ſometimes called eſſences. 
Thus we ſay, eſſence of cinnamon, of turpentine, &c. to denote the eſſential oils 
of theſe ſubſtances. See Oils (Ess NTIAI). 

CCLXXIV. ETHER. Ether is a white, tranſparent liquor, of a pe- 
culiar and penetrating ſmell. Ether is very volatile: it may be entirely diſlilled 
without leaving any reſiduum, or ſuffering any decompoſition or alteration. It 

is more volatile and inflammable than rectified ſpirit of wine. Its flame reſem- 
bles the flame of ſpirit of wine; but it is ſenſibly much greater, whiter, and 
more luminous, It is allo accompanied with a ſlight ſmoke or ſoot, which ſpi- 
rit of wine is not. | | 

Ether does not mix with water, as ſpirit of wine does, in all proportions ;: 
but ten parts of water are required to diſſolve one part of ether. This liquor 
has alſo a power oſ acting upon all oily and fat ſubſtances. | 

From theſe eſſential properties ether appears to be a ſubſtance exactly inter- 
mediate betwixt ardent ſpirits and oils, as has been proved in the elements of 
chemiltry, See SpiRIT (ARDENT), and OL. 

Ether has been but lately known by chemiſts. From certain paſſages indeed 
of ſome old chemical books, we may infer that ether was not entirely unknown 
to their authors; but they have not mentioned it diſtinctly, nor have they ſaf- 
ficiently deſcribed its properties, or the manner of making it: wherefore no 
attention was given to it, till the curioſity of chemiſts was excited by a pub- 
lication in the Philoſophical Tranſactions for the year 1730, by a German who 
calls himſelf Frobenius, (which however is ſuppoſed. to be a feigned name) 
in which he relates the experiments he had —_—_ on that liquor, to which he 
firſt gave the name ether. Since that time, many chemiſts have made experi- 
ments on this matter. At firſt they made ether diſficultly and in ſmall quan- 
tities, and at length abundantly and eaſily ; particularly fince Mr. Hellot 
communicated to ſeveral artiſts a proceſs which he received from. a foreign 
chemiſt. This proceſs has been printed in the Encyclopedia, with conſent of 
Mr. Hellot. 

Since that time, Mr. Beaumè has operated more than any other chemiſt on 
ether. He has publiſhed the details of his experiments and reſearches, not 
only upon ether, but upon all the other ſubſtances produced from a combi- 
nation of ſpirit of wine with vitriolic acid. This forms the completeſt treatiſe or 
this ſubject which has hitherto been publiſhed, 

Vitriolic acid is not the only acid from the mixture of which with fpiric 
of wine ether may be produced. The nitrous, marine, and acetous acids“ 
have alſo been found capable of forming, witheſpirit of wine, liquors poſleficd 
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of all the eſſential properties of ether - but differing from ether, properly ſo 
called, or vitriolic ether, by properties peculiar to each. We ſhall ſpeak ſuc- 
ceffively of theſe different etkers, beginning with the vitriolic, called fimply 
£ther, becauſe it is the chief one and the firlt diſcovered. The following pro- 
ceſs for making this ether, which is the beſt hitherto publiſhed, is extracted 
from Mr. :Beaume's diſſertat on. 3 
Put two pounds of perfecily rectified ſpirit of wine into a glaſs retort, 
and pour upon it at once two pounds of well concentrated vitriolic acid. 

1 his acid being much heavier chan the ſpirit of wine, ſinks directly to the 
bottom, and does not mix with the ſpirit of wine. Shake tue retort gently, 
and repeatedly, that the two. liquors may mix. The mixture will boil, and 
become very hot. Vapors will iſſue from it with a loud hiffing noiſe, and a 
| ſweet penetrating ſmell. The mixture will then aſſume a yellow reddiſh color. 
Place the retort in a ſand-bath, warmed by degrees to the ſame heat with itſelf. 
Lute to it a receiver, in the ſide of which is a ſmall hole, and diſtill the mix- 
ture by a heat ſufficiently intenſe to make it quickly boil and to keep it boil- 
ing. Ar firſt a very ſweet ſpirit of wine will paſs into the receiver, after which 
the ether will come, which may be diſtinguiſhed by ftriz formed on the upper 
part and neck of the retort. Continue the diſtillation with the fame degree of 
fire, and from time to time unſtop the ſmall hole of the receiver, till you per- 
ceive, upon applyiag your noſe near this ſmall hole, a fuffocating ſmell of 
volatile ſulphureous acid. Then the receiver ought to be unluted; and the 
contained liquor, which will be nearly eighteen ounces, muſt be quickly poured 
into a glaſs bottle, which ought to be well ſtopped. This liquor is a mixture 
of a very dephlegmated part of the ſpirit of wine, of a ſweet penetrating ſmell, 
which s at Et; of ether, which was formed during the diftillation ; of a 
little oil; and ſometimes alſo of a ſmall quantity of ſulphureous acid; both 
which ſubſtances paſs frequently with the laſt portions of the ether, particularly 
if the diſtillation has been too long continued. To ſeparate the ether from 
theſe other ſubſtances, put the whole mixture into a glaſs retort, with a little 
deliquiated fixed alkali, to abſorb and retain the ſulphureous acid, and diſtill 
very ſlowly in a ſand-bath, with a very gentle lamp hear, till you have made 
one half of the liquor paſs over. The liquor that riſes in this diſtillation, called 
alſo refification, is ether. ( 

Betore the Count de Lauraguais had diſcovered that ether was miſcible with 
water in a certain proportion, the cuſtom was to put the ether after this diſtil- 
lation into a phial with diſtilled water, and to ſhake together theſe two 
liquors. The ether roſe quickly to the ſurface, and floated on the water; 
from which it might be ſeparated by a funnel, as oil may from water, and 
obtained unmixed. But this is evidently bad management: for in the firſt 


(p) Mr. Peannis ſays, that by diſtilling 
together ſix pounds of concentrated vitriolic 
acid with an £qual quantity of highly rec- 
tified ſpirit of wine, about {ix ounces of aro- 
matic ſpirit of wine will be firſt diſtilled, and 
then ſome ether. By continuing a heat ſuf- 
ficient to make the liquor boil, white vapors 


of a volatile, ſulphureous ſmell, together 
with ſome ether, will riſe ; and thus in 1 5 
or 16 hours, about three pounds and a half 
of liquor will have paſſed into the receiver, 
If another recejver be adapted to the retort ; 
by continuing the diſtillation, from ten to 
ſixteen ounces of volatile ſulphurcous ow 
W 
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place, the water thus mixed diſfolves about one tenth part of its weight of 
ether before it is ſaturated, a. which is loſt ; and in the ſecond place, for the 
ame reaſon that water diſſolves ſome ether, the ether alſo diſſolves a certain 
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quantity of water, by which it is weakened, and its properties altered, as Mr. 
Beaume has obſerved. | | 
The production of ether is one of the moſt beautiful and inſtructive pheno- 
mena of chemiſtry. Spirit of wine, which is at once inflammable, and miſcible 
with water in all proportions, differs from any oil by containing a more conſi- 
derable _ of water, which enters its compoſition as a principle or conſti- 
tuent part. is being eſtabliſhed, if we deprive ſpirit of wine of part of 
that aqueods principle by which it differs from oils, it ought to aſſume the chi- 
racters of oil, and to apptoach ſo much more to an oily nature, as it has been 
deprived of a greater quantity of the watery * le which conſtitutes it ſpirit 
wine, and by which it differs from oil. But this is preciſely what happens 
to it in the p ion of ether, and in the analyſis of the remaining mixture 
after the formation of ether. 1 | | 
Concentrated vitriolic acid having a power of attracting water ſtrongly, does, 
when mixed with ſpirit of wine, accordingly at firſt unite with the watef which 
the ſpirit of wine may contain ſaperabundantly : and its action would not ex- 
tend farther, and it would not ſeparate the watery principle from the Tpirit of 
wine, if a heat were not applied ſufficient for diſtillation ; for ether cannot be 
obtained from this mixture but by diſtillation. But when by the diftilling heat 
the power of the vitriolic acid to attract water is encreaſed, that acid then 
becomes capable of ſeparating the watery principle of the ſpirit of wine and of 
uniting with it. | | ; 
As this is done gradually, ſo the ſpirit of wine which rifes in diſtillation 
ought to be more and more changed by the action of the vitriolic acid. 


will paſs over, and from two to four 
* of oil. By diſtilling the liquor in 
the firſt receiver, together with a ſmall quan- 


volatile ether is than any of the liquors 
which affect its purity, we have reaſon to 


tity of oil of tartar, by a very gentle heat 
of a lamp furnace, about two pounds and 
four ounces of pure ether may be obtained ; 
andafterwards whena new receiver is adapted, 
and a ſtronger heat applied, from eight to 
ten ounces of aromatic liquor, which makes 


4 anod mineral liquor of Ho 
1 Tit ted 


„The which is fi 
diſtilled is the pureſt, and that which paſſes 


afterwards has a ſmell of the oil of wine, 
improperly called ſweet oil of vitriol, and of 
the volatile ſulphureous acid. To obtain 
the largeſt poffible quantity of ether, and 
free from the other liquors which are diſtilled 
in this operation, are the chief objects of 


attention: and, conſidering how much more 


K* 


believe, that a larger quantity, and a purer 
ether than is procured by the ordinary pro- 
ceſs, might be obtained by uſing an appa- 
ratus for the diſtillation and rectification, fo 
contrived, that vents of different heights 
from the retort or matraſs ſhall be given to 
the vapors of the different degrees of vola- 
tility, to each of which vents a receiver 
ſhall be adapted; fo that none but the pureſt 
ether can be found in the receiver communi- 
cating with the hi vent, and the ether 
which happens to be mixed with the other 
liquors in the receivers communicating with 
the inferior vents may be again rectiſied with 
leſs heat, till the whole quantity of pure 
ether be thus collecte. 5 


A gros is equal to 72 grains, | 
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This accordingly happens; and very diſtinctiy. The firſt liquor which riſes 
in this diſtillation is a portion of ſpirit of wine, very volatile, penetrating, and 
dephlegmated ; but which has not been deprived of its watery principle, and 
therefore retains the eſſential properties of ſpirit of wine. | 

The liquor which riſes next is ſpirit of wine, deprived of part of its w 
4 15 vitriolic acid. It conſequently is ſpirit of wihe eſſentially alter 
and approximated to the nature of oil, in proportion to the quantity of wa- 
tery principle which it has Joſt. This is ether, which differs from ſpirit of 
wine in being no longer miſcible with water in all proportions, ' and in emitting 
a whiter and more brilliant flame, accompanied with ſome fuliginous ſmoke. 

Theſe properties by which ether differs from ſpirit of wine characterize ſo 
well its oily nature, that moſt chemiſts conſider this liquor as a very volatile 
oil. It ſeems, however, to be rather an intermediate ſubſtance betwixt oil and 
fpirit of wine, The ſolubility of ether by water makes us N conſider it 
in this light; for what oil, properly ſo called, can be diſſolved by water as 


ether can ? | 

If the diſtillation of the mixture be continued after the ether has riſen, the 
vitriolic acid, ſtill continuing its action upon the ſpirit of wine already altered, 
takes at length from it all the watery principle by which it differs from a 
true oil, and hence ought to leave it in the ſtate of oil. Accordingly, after 
the ether has paſſed over in diſtillation, an oil riſes which wants none of the 
| eſſential properties of true oil, as it is not miſcible with water, burns with a 
fuliginous ſmoke, leaves a reſinous coal, &c. This oil, thus created in ſome 
meaſure during the operation, is known by the name improperly given to it, of 
Sweet Oil of Vilriol. f | | 

From all this we might infer, that if ether ready prepared were mixed and 
diſtilled with concentrated vitriolic acid, it ought to be changed and transformed 
into ſweet oil of vitriol. Accordingly Mr. Beaume obſerved, that this. did hap. 
pen in an experiment he made, an account of which is given in his Diſſerta- 
tion on Ether. 

When the ſweet oil of vitriol is diſtilling, the vitriolic acid acts alſo upon the 
phlogiſton of the remaining part of the ſpirit of wine, and unites with . one 
part of the inflammable principle. Hence we may fee at the ſame time much 
ſulphureous, volatile, ſuffocating acid paſs in diſtillation. But as the vitriolic 
acid which forms it then becomes 2 with all the water which it has taken 
from the ſpirit of wine, this firſt ſulphureous acid, although very quick and 
penetrating, is very pan and has not much acidity. | 
By continuing this diſtillation, with a graduated fire, to perfect dryneſs, more 
of this ſulphureous acid is raifed, which becomes more and more acid; ſome- 
times alſo a little concrete ſulphur is ſublimed to the neck of the retort to- 
wards the end of the diſtillatian, and a fixed coal remains, as we ought to 
ſuppoſe ; for the ſame ſubſtances are obtained by diſtilling to dryneſs a mix- 
ture of any oil with concentrated vitriohic acid. See Or. 

From all that has been ſaid concerning the nature and properties of ether 
we may conclude, that this ſubſtance is nothing elſe than ſpirit of wine deprived: 
by vitriolic acid of a part of its ** principle, and thereby approximated 
ty the nature of oil. Some chemiſts believe that vitriolic acid. is a conſtituent 
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of ether. This opinion, although it is not demonſtrated, is not however 
deſtitute of probability, and deſerves to be examined by experiments. For, 
on one fide, a more copious and diſtinct acid is — in all oils than in 
ſpirit of wine ; and on the other fide, the particular properties by which. ethers 
— by the nitrous, marine, and acetous acids differ from vitriolic ether, 
ſeem to be nay to adhering portiong of the acids with which theſe ethers 
are prepared. I his queſtion requires a particular examination. ; 

ther is not employed in the arts, alchough it appears capable of being uſe- 
Fully employed in many caſes, and particularly in the ſolution of certain con- 
crete oily matters for the preparation of varniſhes ; but its high price prevents 
its introduction into the arts. 

As ether is the molt volatile and evaperable of all known liquors, and as 
in general liquors produce a degree of cold proportionable to the quickneſs 
of their evaporation, as Mr. Beauine diſcovered, and ſeveral others have ob- 
ſerved ; therefore a very great degree of artificial cold may be produced by 
means of ether, Mr. Beaume has ſunk the mercury of Reaumur's thermo- 
meter to 40 degrees below the freezing point, by applying linens ſoaked in 
ether to the ball containing the mercury ; and he makes this fine experiment 
every year in his courſe of chemiſtry conjointly with Mr. Macquer. (4 

Ether, like all thin and volatile oily matters, has the 222 of taking 
gold from aqua regia; but as it is more ſubtle than any other of theſe mat- 
ters, it produces this effect better. For this purpoſe, ether ought to be 

ured upon a ſolution of gold in aqua regia, and the two liquors mixed together 
by ſhaking the containing phial. When this mixture is left to reſt, the ether 
ſoon diſengages itſelf from the aqua regia, and floats on the ſurface of the 
acid liquor, which being deprived of its gold is rendered White, while the 
Ether has now acquired a yellow color from the gold it contains. This is an 
expeditious method of making a tincture of gold, or potable gold. We 
ought to obſerve that the gold which thus paſſes into the ether till retains a 
certain quantity of aqua regia. | | 

Ether is employed in medicine. As a very thin and volatile inflammable 
matter, it acts powerfully on the nervous ſyſtem, like all the matters of this 
kind. Frederic Hoffman was one of the firſt who employed it as a ſedative 
and antifpaſmodic. The famous mineral anodyne liquor of this phyſician is 
nothing elſe than ſpirit of wine, in which are diſſolved ſome ether and ſweet oil 
of vitriol. It owes allits medicinal virtues to the ether. | 

Since ether has become more common and better known, many phyſicians 
preſcribe it ſingly, in the doſe of ſeven or eight drops upon a bit of ſugar, 
which is to be eat or to be diſſolved in ſome p liquor and drank. It is 
given in flatulent colics, abſtinate hiccups, convulſive, hyſterical affections, and 
other diſorders of this kind. It certainly produces frequently excellent ef- 

tefts ; but, like all other antiſpaſmodic remedies, it ſometimes produces none. 


(2) Mr. Amonſtons, in a Memoir of the ting fluids. Dr. Cullen diſcovered, that the 
Academy of Paris, (1699) and more par- cold thus produced by evaporating fluids was 
ticul rly, M. Richman, in a Memoir of the conſiderab ter in vacuo in air, 
1 of Peterſburg, (1747) have ob- Fer E 1 « & Liter. Edinbucgh, vol. 2, 

« uced 


ſerved that cold was prod by evapora- 173 
| K k 2 Several 


— me. 


Several perſbns have affirmed, that ether applied externally to the back of 
the neck, or to the temples, diſſipated inſtantaneouſly, and as it were by en- 
chantment, head-achs and meagrims. I have tried it in all doſes upon my- 
ſelf for theſe diſorders, but without ſucceſs ; but we cannot from thence infer 
that it may not have better effects upon other perſons. (r) 

CCLXXV. ETHER (AC ETO US). Since the diſcovery of the 
ether deſcribed in the preceding article, chemiſts have endeavoured to obtain 
ſach a liquor from ſpirit of wine by means of other acids; and accordingly 
they produced it alt by means of the nitrous acid, then by the acetous, and 
laſtly, by the marine. We ſhall ſpeak ſucceſſively of theſe ſeveral ethers, 

1 he diſcovery of the production of ether by the acetous acid was made by 
the Count de Lauraguais. This ether is made by mixing together equal 
parts of re&ified ſpirit of wine, and concentrated acid of vinegar obtained by: 
diſtilling cryſtals of copper, called the Spirit of Venus, or radical vinegar. 
This mixture is to be diftilled in the manner directed for vitriolic ether, and a 
conſiderable quantity of a liquor is obtained, which is poſſeſſed of the eſſen- 
tial qualities of ether, as deſcribed in the former article, but which has alſo» 
fame of the acidity and peculiar ſmell of radical vinegar. 

When this ether is mixed with liquid fixed alkali, and again diftilled, or 
reftified by a lamp heat, an acetous ether 'is obtained free from fuperabun- 
dant acid, and much liker to true ether. It retains, however, the ſmell, nor 
of the acid, but of the inflammable part of vinegar. f 

We obſerve, that by-this proceſs a greater quantity of ether is obtained 
than by diſtillation with vitriolie acid, which ſhews that the acid of. vinegar is 
eſſentially fitter to produce ether than the vitriohc acid. This difference muſt 
undoubtedly be attributed to the great quantity of ardent ſpirit, which is one 
of the principles of the acid of vinegar, and which perhaps already approaches 
the ſtate of ether. See VIV EOCAR (RADICAL). - 

- As this diſcovery has been bur lately made, the properties of the acetous 
ether, and the phenomena which its reſiduum may afford, have not yet been 
fufficiently examined. 

CCLXXVI ETHER (MARINE). The diſcovery of the true 

roceſs for making ether by means of the marine acid, is the Jateſt which has 
— made on this ſubject. The Marquis de Courtanvaux has communicated. 

his proceſs to the Academy of Sciences. * 

The difficulty with which marine acid unites in general with inflammable- 
ſubſtances has retarded the diſcovery of marine ether; for no ether can be 
obtained by treating the moſt concentrated marine acid with ſpirit of wine in 
the ordinary method, by which the other ethers are procured. Able artiſts, 
and particularly Mr, Rovelle and Mr. Beaume, had attempted unſucceſsfully to- 

ure ether by diſtilling ſmoking marine acid with ſpirit of wine, Mr. 
ums, indeed, in his Niflertation concerning Ether, had given a proceſs, by 
which he affirms that he had obtained a ſmall quantity of marine ether. 'I his 


* (r) Ether diſſolves all eſſential and ex- precipitates regulus of antimony from aqua 
preſſed oils, animal empyreumatic oil, reſins, regia, and ſilver from nitrous acid. It 
and almoſt entirely ambergriſe.. It diſſolves takes ſpots of greaſe from ſilks without af+ 
difiicultly petrol:um and oil of amber. It feRing their . | 
| proceſs 
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proceſs conſiſts in making the fumes of the marine acid and of the ſpirit of 
wine meet together in the ſame receiver. But the quantity of ether obtained 
by this method was very ſmall. The proceſs alſo is troubleſome, and even 
imperfect, as Mr. Beaums himſelf declares. He would not have publiſhed it. 
in that imperfect ſtate, but becauſe the poſſibility of the fact had been denied. 
What he ſays may be ſeen in his Diſſertation on Ether. | 

Others, and particularly German chemiſts, had. attempted to employ for this 
purpoſe a marine acid which was united with a metallic ſubſtance, ſuch as the 

utter of antimony, and had obſerved the fingular phenomena which happened. 
in theſe mixtures. The Marquis de Courtanvaux has perfectly ſucceeded by, 
employing the ſmoking ſpirit of Libavius, which is a; highly concentrated. oy 
marine acid, obtained from corroſive: fublimate by tin, and impregnated with- 
a conſiderable quantity of this metal. 2. Das. ien An 

This ſmoking liquor, mixed with an equal part of ſpirit of wine, and- 
diſtilled together, eaſily produces a conſiderable quantity of a liquor poſſeſſed 
ef all the eſſential properties of ether, and which may be conſidered as a true: 
marine ether. The tin contained in the ſpirit of, Libavius is ſeparated: and. 
precipitated in form of a white powder. This ether, like the others, muſt be 
rectified to be obtained in its greateſt purity; Some refteftions concerning its 
nature will be found at the end of the following article: | 

.CCLXXVH. ETHER (NITROUS). This ether is obtained bx 
mixing nitrous acid with ſpirit of wine, but with peculiar circumſtances, 

In the writings of ancient chemiſts traces of the nitrous as well as of the 
other ethers may be found; but theſe traces are neither clear nor preciſe. The 

firſt perſon who publiſhed a ſatisfactory account of this liquor, and who- 
ſhewed the true method of obtaining it, was Mr, Navier, a Phyſician, at 
Chalons-ſur-Marne, and Correſpondent of. the Academy of Sciences. His pro-- 
ceſs, which he communicated . to the Academy in 1742, is very ſimple, as it 
conſiſts only in mixing together ſpirit of wine and ſpirit of nitre in a bottle, 
which is to be exactly cloſed, and left at reſt, till the echer is formed and col- 
lected like an oil upon the ſurface of the liquor. This ether is made, as we 
ſee, without diſtillation. ve w——_ ; 

Since Mr. Navier has publiſhed his diſcovery, other chemiſts have endeavored 
to improve the proceſs. A very good proceſs is publiſhed in the Encyclopedia, 
which is attributed to Mr. Rouelle. Mr. Beaums alſo has publiſhed one in his 
Diſſertation on Ether, which is very accurate, and is the reſult of many trials. 
and reſearches. Mr. Beaume's proceſs is as follows. ; 

Put ſix ounces of rectified ſpirit of wine into a bottle made of ſtrong 
and thick glaſs, large enough to contain a pound of water. Place this bottle 
m a bucket, of freſh water, which will be till better; for. the purpoſe if ir 
has been rendered. colder by throwing into it two or three chan! of ice, in 
mall bits. Pour vgen the ſpirit of wine, at four or five times, four ounces- 
of ſmoking; ſpirit of. nitre, ſo concentrated, that a. phial, capable of. contain- 


ing an ounce. only of water, ſhall be capable of. containing an ounce and a 
zalf of this ſpirit of nitre: obſerving, during the whole time of pouring the 
ſpirit of nitre, that the ſpirit of wine be kept in a ſtate of perpetual rotation, 
As ſoon az the two 1 * are mixed, ſtop the bottle quickly with a good. 
cock, which muſt be dri 


ven firmly into the neck of the bottle, and n 
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and faſtened with a piece of leather doubled, and bound with packthread. 
Leave it at reſt in the cold water, which ought to be ſometimes renewed. 

Two or three hours afterwards, the liquor loſes ſome of its tranſparency by 
the interpoſition of many ſmall drops of ether, which are diſengaged through- 
out the liquor. This ether gradually; collects and ' floats upon the ſurface. 
Within twenty-four hours the mixture will have become clear; and the ether 
formed, which will be about two-ounces, may be ſeparated, But as more ether 
will ſtill be produced, the method is to leave it ſeven or eight days before 
any of it be ſeparated. After this time no more ether is formed. Pierce 
then the cork with a pointed inſtrument ; and a conſiderable quantity of air 
will eſcape with a hifling noiſe, which had diſengaged itſelf during the produc- 
tion of the ether, and which js compteſſed in the bottle. When the air has 

caped, uncork the bottle, and pour quickly its contents into a glaſs funnel, 
chat the ether may be ſeparated. r H CON m en | 
The ether will amount to about four ounces, and the reſiduum will weigh 
Hive ounces and a half; fo that half an ounce ſhall have been loſt during t 
proceſs. This ether ought to be put into a well cloſed cryſtal-glaſs bottle. 

Nitrous ether in this ſtate has a ſmell like that of the vitriolic ether, but 
ſomewhat ſtronger and leſs agreeable. It has a light citron color; and as ſoon 
as the bottle which contains it is uncorked, it bubbles and efferveſces. When 
the ſtopper is put in looſely into the neck of the bottle, it may be obſerved 
to riſe and fall alternately, which appearance is occaſioned by vapors eſcaping 
from the ether. The cauſe of theſe” phenomena is a conſiderable quantity of 
air which remains interpoſed betwixt the parts of ether; for when all this air 
has been once diſengaged from the ether, theſe phenomena do not happen. 

Nitrous ether is not, in this ſtate, pure; as it retains ſome of the acid em- 
ployed, from which it may be purified by mixing it with ſome fixed alkali, 
and rectifying it with a lamp-heat. In this rectification, it ſuffers a loſs of 

nearly one half its quantity. ö . | 

The properties of this rectified nitrous ether are, that it burns with a more 
luminous flame than the flame of vitriolic ether; that this flame is accompanied 
with a more ſenſible quantity of ſoot ; that after the ether is burnt, a refiduum 
of coal is perceptible ; and, laſtly, that if it be evaporated on the ſurface 
of water in open air, it leaves upon the water ſome oil, as the vitriolic ether 
does, but in a little larger quantity. In other reſpects, but in theſe which ſhew 
that the nitrous ether is of a more oily nature than the vitriolic, theſe two 
ethers are perfectly ſimilar. - 

The activity and violence with which nitrous acid acts upon the ſpirit of 
wine is the moſt remarkable circumſtance of this operation: The action of 
nitrous acid is ſo much ſtronger than that of vitriolic acid upon ſpirit of wine, 
that equal parts of concentrated nitrous acid and fpirit of wine cannot be mixed 
and contained :: for notwithſtanding alt the precautions that can be taken to 
moderate the action of theſe two liquors upon each other, they mix with ſo 
much violence when that proportion is uſed, that the mixture is inſtantly 
heated almoſt to inflammation, is reduced to vapors, and burſts the veſſels 
with a terrible exploſion. e 

In Mr. Beaumꝭ's Differtation 4 Ether, an account of the trials which he 
made upon this ſubject, and of the reſulting phenomena, may be ſeen. 1 
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In the ſecond place, when ſpirit of wine and nitrous acid are mixed in pro- 
per proportions, ether may be obtained without diſtillation; which is peculiar 
to this acid. The effects peculiar to the nitrous acid, in the preparation of 
ether, are cauſed by the action which this acid has, not only on the watery 
principle, but alſo on the inflammable principle of the — of wine. We have 
retire reaſon ro- 3 — nitrous acid — — 5 wine into ether, 
not only by depriving it of its watery principle, but alſo by acting upon its 
inflammable pricipe with- which 2 or to which — Jie 
its own inflammable principle. This is ſo true, that nitrous ether may be 
made with a nitrous acid which does got ſmoke, and which is, in ſome mea- 
ſure, ſaturated with water. For this purpoſe, a larger proportion of ſpirit of 
wine ought to be added. But if nitrous acid converted ſpirit of wine into 
ether, merely by depriving it of its watery principle, a diluted acid ought not 
to have the ſame effect as a ſmoking and goncentrated acid, particularly as it 
cannot concentrate itſelf during the operation, ſince this is performed without 
diſtillation. Beſides, as nitrous acid has a greater affinity than any other with 
the inflammable principle, and contains a greater quantity of it, we ought not 
to be ſurprized that nitrous ether is produced without diſtillation, and more. 
_—_ than any other. | 

arine acid, on the contrary, having the leaſt diſpoſtron of all the acids 
to unite with the inflammable principle, and ſeeming to contain leſs of ir 
than any other acid, does therefore produce ether with moſt difficulty ; or, 
properly ſpeaking, does not produce any ether, when pure, but only when. 
it has been combined with metallic fubſtances, as tin and antimony z part of 
the phlogifton of which it may have acquired. See Ernten (Marine). It 
probably becomes more proper to combine with the inflammable principle of 
the 8 of wine, or to communicate that which it has received, after it has 
already begun to unite itſelf with the inflammable principle of metallic 
matters. | 

From thele conſiderations we are inclined to believe, that in the production 
of ether, the acids act at the ſame time upon the watery and inflammable 
e of the ſpirit of wine, by depriving this ſpirit of the former, and. 

combining partly with the latter; or by encreaſing its proportion of acid, 
and thereby approximating it to an oily nature. 

All acidg, and particularly mineral acids, ſuffer fingular alterations, and 
even tranſmutations, when they are diſtifled to dryneſs with a ſufficient quan- 
tity of ſpirit of wine. Mr. Pott, in his Diſfertation on the Vinous Acid of 
Nitre, ſays, that this acid by being combined with fpirit of wine loſes the 
diſagreeable ſmell peculiar to it, and acquires a penetrating and agreeable- 
ſmell z that it does not riſe in form of red vapors; bus that it riſes with a 
leſs degree of heat than when pure, and that it acts leſs powerfully on fixed. 
alkalis and abſorbent earths. He adds, that by diſtilling this mixture, oil. 
and a refiduous coal may be obtained; and that if | nitrous acid previouſly 
combined with ſpirit of wine be faturated with a fixed alkali, a fale is formed: 
which does not detonate Nke nitre, but burns Rke an ofly falt, without waſte 


Pott reaſonably thinks, that this experiment may ſuggeſt hints concerning the- 
eanſmutation of acids, and he believes that the mos acid in that experiment- 
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toſes its detonatmg and other eſſential qualities; becauſe the phlogiſton which 
enters its compoſition as a principle is joined and confounded with the inflam- 
mable matter of the ſpirit of wine. The marine acid ſeems to ſuffer leſs alteration 
in combining with ſpirit of wine; for Mr. Pott ſays alſo, in his Diſſertation on 
the Vinous Acid of Salt, that having ſaturated with an alkali ſome marine acid 
previouſſy treated with ſpirit of wine, he obtained a regenerated common ſalt, 
which poſſeſſed all the eſſential properties of common ſalt. Nevertheleſs, Mr. 
Pott, having diſtilled to dryneſs the thick matter which remains after the moſt 
fluid and volatile part had been diſtilled from a mixture of marine acid and 
ſpirit of wine, obtained a reſiduous black fixed cõal: which proves that one 
part of the acid of ſalt contracts in this experiment a very intimate union wih 
the principles of ſpirit of wine; for the marine acid and ſpirit of wine diſtilled 
ſingly do certainly not leave any reſiduum. 75 Way | 
CCLXXVHE ETHIOPS (MARTIA L). Martial ethiops is iron 
divided into exceedingly fine parts by the action of water. | 
This preparation was introduced into medicine by the younger Lemeri, who 
called it etbiops from its black color. To make ethiops, filings of iron are 
taken, very clean and free from ruſt, and are put into a glaſs veſſel; on theſe 
pure water is to be poured, to the height of three or four fingers thickneſs above 
the filings; the filings are to be frequently ſtirred with a ſpatula, till they become 
ſo fine a powder, that when agitated they remain long ſuſpended in the 
water : the water thus rendered turbid by the ſuſpended powder of iron, is to 
be decanted ; and the ſediment which is depoſited is to be dried and ground on 
a porphyry. This is the marrial ethiops. — 4 | 
Iron is a metal which is ſoluble in many menſtruums. Its ſurface is ſenſibly 
affected by the combined action of air and water, and is in ſome meaſure cor- 
roded. It is thereby deprived of of its inflammable principle, and partly 
reduced to an earth or calx, c ruſt : but to produce this ehect, 


theſe two 


elements muſt concur; for iron is not ruſted nor altered by expoſure to dry air, 
or to water alone, without contact of air. (s) | | 
Nevertheleſs, the operation of ethiops martial ſhows that water alone, with- 
out the concurrence of air, is cope of a certain action upon iron; ſince this 
metal is by this action, continued ſome time, reduced to parts exceedingly ſmall. 
Whether this effect is cauſed by ſome heterogeneous particles in the water or 
in the iron, has not yet been determined. The iron thus reduced into martial 
ethiops is certainly very different from ruſt. It is black, attractable by magnets, 
and ſoluble in all acids z which proves that it is not deprived of its inflammable 
principle. Ruſt, on the contrary, has none of theſe qualities. 
Theſe properties of martial ethiops have induced ſome perſons to propoſe it as 
a a remedy much ſu rior to other preparations of iron. This manner of pre- 
- paring iron for, medicinal purpoſes is certainly good and unexceptionable ; but 


) Iron is not ſo readily ruſted when kept pieces of iron under water, to ſoften and 
9 immerſed in water, as when it is firſt moiſ- render the metal more ductile, and alſo to 
tened and then {expoſed to air; but it is preſerve the ſurface from ruſt during a ſhort 
nevertheleſs ſubject to ruſt if it be kept a time. When they have occaſion to preferve 
ſew days under water, as thoſe workmen iron from ruſt a longer time, they immerſe 
Know who have occaſion frequently to keep it in lime-water. | * 3H _ 
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Mr. Lemeri certainly ought not to have declaimed againſt all other preparations 
of iron indiſcriminately, nor to have adviſed their total diſuſe in medicine. He 
pronounced this general proſcription without ſufficiently underſtanding the 
matter. He would probably have been more indulgent, if he had known that 
ſeveral martial ſaffrons, ſuch as thoſe called apc ritive, and which are nothing but 
ruſt, are capable of eaſily reſuming, and by the humid way all the phlogiſton 
which is neceſſary to reſtore to them all the properties of martial ethiops; and that 
this change is actually produced upon them when they are taken internally, by the 
fat matters which they meet in the ſtomach, 1n the inteſtines, and in the aliments 
and digeſtive juices. This is proved by the blackneſs of the excrements of thoſe 
who have taken theſe martial ſaffrons. 

Mr. Lemeri had certainly not examined the nature of the precipitates obtained 
from ſolutions of iron in acids, and particularly in the vitriolic and marine acids, 
by a phlogiſticated alkali z for he muſt have obſerved that fuch precipitates 
receive from the alkali a ſufficient quantity of phlogiſton, to give it a dark and 
blackiſh color, and to render it foluble in any .f conſequently theſe preci- 

itates, which are at leaſt as fine as the martial ethiops, are alſo equal to it in 

olubility, and preferable from the greater facility of their preparation. 

When well phlogiſticated precipitates are required, they ought to be dried in 
cloſe veſſels, and by diſtillation. This is an operation which is alſo neceſſary for 
martial ethiops, although the author does not direct it; for the iron, being moiſt 
and much divided, ruſts with the greateſt facility from the contact of air. 

Martial ethiops, and the * precipitates and ſaffrons above - mentioned, 
are ſucceſsfully employed in medicine as excellent tonic and fortifying remedies. 
See upon this ſubjeft Iron. 

CCL XXIX. ETHTOPS MINERAL. Echiops mineral is a 
combination of mercury with a ſufficiently large quantity of ſulphur, The color 

of this compound is black, and hence it has been named ethiops. | 

ne * mineral may be made either by fuſion, or by trituration without 
ion. | 

To make ethiops mineral by fuſion : To ſulphur melted in an unvarniſhed 
earthen veſſel, an equal quantity of very pure mercury is to be added]; the veſſel 
is at the ſame time to be taken from the fire, and the mixture is to be ſtirred 
with a ſpatula till it be cold and fixed; the mixture is then become a black and 
friable maſs, which is to be pounded and ſifted. This is ethiops. 

To make this preparation without fire, two parts of mercury are triturated in 
a glaſs or marble mortar with three parts of flowers of ſulphur, till the mercury 
no longer appears. L 1 

Mercury and ſulphur have a ſtrong diſpoſition to unite together. For this 
purpoſe, their integrant parts muſt be made to touch, and then they contract an 
adheſion, but not to ſtrong as that which they acquire by ſublimation in the 

roceſs for making cinnabar. ; ; 

The black color of ethiops is always taken by mercury, when it is much 
divided and mixed with inflammable matters. In this reſpect ir reſembles ſilver, 
lead, and other metals, which acquire a black color from the ſuperficial union 
which they contract with ſulphur or other phlogiſtic matters. 

Although the union of mercury with fulphur in ethiops is not ſo ſtrong as in 


cinnabar, we muſt not believe that in ethiops theſe two ſubſtances are not united, 
L I but 
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but only mixed and interpoſed; for they really adhere and are combined 
together. The proof of this is, that they cannot be ſeparated from each other 
without intermediate ſubſtances. Theſe ſubſtances are the ſame as thoſe which 
are capable of procuring a ſimilar ſeparation by decompoſing cinnabar. See 
CINNABAR. | F 
The difference betwixt ethiops prepared by fuſion and ethiops 5p pes by 
trituration is, that the former contains a leſs quantity of ſulphur than the latter. 
Mr. Lemeri has obſerved, in his Courſe of Chemiſtry, that when ethiops is 
made with fire, one half of the ſubſtances employed is loſt; but the proportion 
in which each of the ſubſtances is diſſipated is not known: we are, however, 
certain that more ſulphur is loſt than mercury; notwithſtanding which, each 
kind of ethiops contains more ſulphur than is neceſſary for the ſaturation of the 
mercury, as evidently appears from the operation of making artificial cinnabas. 
The chief uſe of ethiops mineral is in medicine. It may be TH from ſix 
grains to half a dram, incorporated with other ſuitable remedies, It is employed 
as a reſolvent in the aſthma,. ſcrophula, obſtructions and diſeaſes proceeding _ 
from a ſtop2age or thickneſs of humors.. Some phyſicians preſcribe it in venereal: 
diſeaſes: others affirm, that ethiops has no medicinal virtue: however, it cer- 
tainly occaſions ſalivation ſometimes, although ſeldom. See Mercury, 
CCLXXX. EVAPORATION. Evaporation is a. chemical ope- 
ration, by which, with.a certain degree of heat and. acceſs of air, volatile ſub-- 
ſtances are ſeparated from others leſs volatile. | Rae 
The effect of evaporation is eſſentially the ſame as that of diſtillation, with 
this difference, that diſtillation is almoſt always employed to ſeparate and collect 
a volatile fubſtance ; whereas evaporation is always employed to ſeparate and 
collect the fixed or leſs volatile ſubſtance only, the more volatile part being. 
neceſſarily loſt in the operation. | 
Evaporation is always made in open air, and with open veſſels. for. air con- 
tributes much to the volatilifation. of bodies,. and evaporation is only performed: 
rom their ſurfaces : hence the general rules for"evaporation are, to place the 
ody from which volatile parts are to be evaporated in a. flat, ſhallow, wide 
veſſel, ſo that it ſhall preſent to the air a large ſurface, towards which even a 
current of air ought to be directed. | 
In all evaporations the degree of. heat ought to be proportioned to the vola: 
tility of the ſubſtance to be evaporated, and ſtill more to the degree of fixity of 
the ſubſtance intended to be left, and of its. adheſion to the volatile parts. Thus, 
the leſs fixed the remaining ſubſtance is, and the more ſtrongly it adheres to the 
volatile ſubſtance, the leſs the heat ought to be. For inſtance, if we would 
obtain the portion of oil which is found in rectified 2 wine and ether, 
theſe liquors ought to be evaporated, as Mr. Beaume. did, upon the ſurface of 
water in open air, and without any othet heat than that of the atmoſphere ; for, 
however little the evaporation of theſe liquors is urged by a heat ſomewhat too 
Rrong, the volatility of this ſmall portion of oil differs ſo little from that of 
- Fpirit of wine and 2 ether, that it would entirely exhale with theſe liquors 
without any ſeparation, as it does when they are rectified. Thus Mr. Duhamel 
having diſcovered, by his experiments, that the volatile alkali of ſal ammoniac 
| carries, 
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varries off with it a confiderable portion of the fixed earthy intermediate ſubſtances 
employed to diſengage it, could not afterwards ſeparate this earthy ot from 
the concrete volatile alkali, but by allowing this latter to diflipate inſelf by the 
heat alone of the air, and by an evaporation which continued ſeveral months; 
becauſe this earthy , although very fixed, is ſo well combined, and adheres 
ſo ſtrongly to volatile alkali, that it is always carried along with the falt in eva- 
poration, whenever the heat exceeds that of the atmoſphere. See Mr. Dubamel's 
Memoirs concerning Sal Ammoniac amongſt the Memoirs of the Academy. 

On the contrary, in ſome caſes evaporation may be urged by a ſtrong heat, 
and even by a current of air directed upon the ſurface ot the body. This is 
practiſed when the part to be evaporated is not very volatile, and requires con- 
liderable heat to raiſe it, and when the remaining ſubſtance is very fixed, and 
does not adhere much to the volatile part. Such, for example, 1s the evapora- 
tion of -regulus of -antimony in the purification of gold by antimony. See that 

ation. 27 177 wt. 

The veſſels employed in evaporation are baſons, teſts, crucibles; and theſe 
veſſels are made of glaſs, metal, or of earth, according to the nature of the 
bodies on which the operation is to be ormed. e N 

CCLXXXI EUPHORBIUM. (2) | 
F 2— EXCREMENTS (LIQUID) F ANIMALS. 
See URINE. | > '\ 

CCLXXXIII. EXCREMENTS (SOLID) F ANIMALS. 
Alchemiſts who have ſought every where for their great work, as they called it, 
have icularly operated much on the excrements of men and other animals; 
but philoſophical chemiſtry has acquired no knowledge from all theſe alchemical 
labors, from the obſcurity with which their authors have deſcribed them. 


The philoſophic chemiſts have not much examined animal excrements. Of 


theſe, Homberg is the only one who has particularly analyfed and examined 
human ordure ; and this was done to ſatisfy an alchemical project of one of 
his friends, who pretended that from this matter a white oil could be obtained, 
without ſmell, and capable of fixing mercury into ſilver The oil was found 
by Homberg. but mercury was not fixed by it. en en 20 

The labors of this able chemiſt were not however uſeleſs, like thoſe of the 
alchemiſts, becauſe he has clearly related the experiments he made on this mat- 
ter, in the Memoirs of the Academy of Sciences. Theſe experiments are cu- 
rious, and teach ſeveral eſſential things concerning the nature of excrements. 
The reſult of theſe experiments is as follows. * 

Freſh human fœces, being diſtilled to dryneſs in a water bath, furniſh a clear, 
watery, inſipid liquor, of a diſagreeable ſmell, but which contains no volatile 
alkali; which is a proof that this matter, although nearly in a putrefactive ſtate, 
is not however putreſied ; for all ſubſtances really putrid furniſh with this de- 
gree of heat. a manifeſt volatile alkali. See PuTRErAcTION, | 


(i) Erno is a very aerid, gummy, reſinous juice. From an ounce of euphor- 
bium five drams were extracted by ſpirit, and from another ounce five drams alſo were 
extracted by water, Both theſe extracts, but chiefly the ſpitituous, were acrid and cor» 
roſive. Neuman, 84 N ae 3 | | | | 
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The dry reſiduum of the foregoing experiment, being diſtilled in a retort 
with a graduated fire furniſhes Volacde alkcaline ſpirit and falt, a fetid oil, and 
leaves a reſiduous coal. Theſe are the ſame ſubſtances which are obtained from 
all animal matters. See SuBSTANCES (ANIMAL). - | | 
Human feoeces, diluted and lixiviated in water, furniſh by filtration and 
evaporation of the water an oily ſalt of nitrous nature, which deflagrates like 
nitre upon ardent coals, and which inflames in cloſe veſſels, when heated to a 
certain degree. ere bin yt TONE d d“ I 
This ſame matter yielded to Homberg, who treated it by'a compleat fer- 
mentation or putrefaction, excited by a digeſtion during forty days in a gentle 
water-bath heat, and who afterwards diftilled it, an oil: without color, and 
without bad ſmell; and fuch as he endeayored to find ; but which did-not; as we 
ſaid before, fix mercury into ſilver. q ert e t aht on 
CCLXXXIV. EXFPRESSION. 1 is a mechanical ope- 
ration, by which the juices of many plants are obtained; and ſweet oils, which 
are not volatile, may be extracted from many ſubſtances in which they reſide 
ſuperabundantly and uncombined. Such are all emulſive ſeeds, and - ſome 
fruits, as oranges, citrons, lemons, olives, &c. An oil may alſo be. obtained 
from yolks of eggs by expreſſſnn. 2 od.) 
This operation is performed. by putting the ſubſtance to be expreſſed, pre- 
viouſly bruiſed, in a machine called a preſs. | oy LAS 
The plants from which the juices are to be extracted, having been bruiſtd 
in a mortar, ought to be wrapped up in a ſtrong and cloſely woven. linen 
cloth, and then put into the preſs. The plants which are not very ſucculent, 
or too mucilaginous to give their juices by expreſſion, ought to be mixed with 
ſome water when they are bruiſed in a mortar. 1 040 ft 5008! 
Grains or ſeeds muſt alſo be bruiſed before they are expreſſed to obtain 
their oil, ſo as to form them into a greaſy paſte, the oil of which exſudes 
ſpontaneouſly. They are then to be wrapped in a ſtrong linen cloth, and ex- 
reſſed. To obtain as much oil as is poſſible, this paſte ought to be expreſſed 
twixt two hot iron plates. But this method renders oils rancid, and there- 
fore ought not to be uſed in the preparation of. oils for medicinal - pur- 


8. al, | | 
2230 obtain oil from yolks of eggs by expreſſion, they ought rm 
be hardened by baking, or even a ſlight torrefaction. See Juices (ExeresseD), 
and Oits (SweeT). - = ; ; | 

CCLXXXV. EXTRACT. This word, taken in the moſt general 
ſenſe of which it is capable, is A- to ſubſtances ſeparated from any 
compound body by a proper menſtruum. But it is generally confined to de- 
note ſubſtances ſeparated from vegetables by water. | 

To make an extract from any vegetable ſubſtance, it muſt be infuſed or 
boiled in a ſufficient quantity of Water, to extract from it all the ſubſtznces, 
ſoluble in this menſtruum. If the vegetable matter of which the extract is 
to be made is itſelf ſucculent and watery, it need not then be infuſed or 
boiled. The juice which contains alf the matter of the extract may be ex- 
pteſſed; for in this caſe, the water in the plant has che ſame effect as the 
Pater employed in infuſion or decoctiqn. vhs he 

* f n 


- 


EE x * 26r 


Then the infuſion, deroftion; or __ juice of the plant muſt be eva- 
porated till they acquire more or leſs firm conſiſtence. For ſome extracts are 
made as ſoft as paſte, and are called /oft extras ; others are evaporated till 
they become dry, and are called dy or ſolid extras. | 
The liquor from which the extract is to be made by evaporation is always 
more or leſs charged with feculent matters, earthy or reſinous, which render it 
turbid, becauſe: theſe: matters 2 not ſoluble in water. TH] n 
erally ſeparated before the Ifquor is evaporated” to the conſiſtence of an 
— which may be done ) Wei genf ich the white of an egg, or 
otherwiſe. By this ſeparation of feculent matter, ſoft extracts are rendered 
leſs liable to ferment and to become mouldy. But as the intention of 
making an extract is to preſerve all that can be preſerved of the principles of 
plants, the liquor of the extract ought not to be clarified, but it ought to be 
evaporated till it becomes dry, and thereby rendered not ſubject to change. 
As extracts ought to reſemble, as nearly as is poſſible, the vegetables from 
which they are obtained, they ought to be evaporated with a gentle heat, and 
in a water-bath ; becauſe the delicate and compounded principles of vegetables 
are liable-to be changed by a ſtrong heat. But to avoid the inconveniencies 
attending a tedious evaporation, by which a fermentation of the matter might 
be induced, this evaporation may be accelerated by encreaſing the ſurface of 
the liquor, which therefore ought to be diſtributed in many flat and wide- 
mouthed veſſels. See EvarorRaTION. In this manner the Count de la Garaye 
repared what he called eſſential ſalts, which are nothing but ſolid extracts, the 
belt and moſt perfect which can be obtained. , 
From what — been ſaid concerning extracts, we may conclude, that th 
are collections of the proximate principles of vegetables, and chiefly of thoſe 
which are ſoluble in water, and which are not fo volatile as to be capable of 
diſſipation by the heat of boiling water. They contain, therefore, when well 
made, all the gummy, mucilaginous, ſaponaceous, (that is, the oil rendered 
ſoluble in water by ſome faline ſubſtance) bitter, or ſaccharine matters; and 
laſtly, all the effential ſalts, acid or others, or any other ſaline matters, which 
are contained in vegetables. In well made extracts are allo found portions of 
the oily, reſinous, and earthy principles of vegetables, which, although inſo- 
luble in water, have been extracted _ with the other principles into the 
Juice, infuſion, or decoction ; excepting, for particular reaſons, theſe principles 
are required to be excluded. If extracts are required which ſhall poſſeſs as 
much as they can of the properties and virtues of plants, we ought not only 
to extract by water but allo by ſpirit of wine, and to mix together the ſub- 
ſtances thus extracted by theſe two menſtruums. See AxALYSIS by Mix- 
STRUUMS, B 
They taſte of almoſt all extracts is bitter or ſaline, and ſomewhat like that 
which ſugar or other vegetable ſabſtances acquire by flight burning. But 
this latter quality is faulty. It proceeds from a too ſtrong heat having been 
employed to evaporate the extracts, by which ſome of the ſubſtances contained 
in Ne extract are conſiderably changed or even deſtroyed. 


Several 
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Several dry extracts, or eſſential ſalts of the Count de la Garaye, attract moi[- 
ture from the air, and even become liquid. This property is occaſioned by a 
ſeparation of the ſaline from the reſinous and earthy parts of the vegetable, 
and which are therefore uncombined, and conſequently apt to — moiſ- 
ture. | 

Theſe extracts ought to be preſerved in well.cloſed bottles. 

CCLXXXVI EXTRAC 2 As ART — 4 This name is given 
to a pharmaceutical preparation, which is not, | a an extract, 
— it is only a combination of iron with 1— call Tindlure of Mars, 
reduced to the conſiſtence of an extract. See TincTurE of Maks. 
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CCLXXXVII. ALSE GALENA. This is a mineral which: 
N reſembles at firſt view the lead ore called galena; but 
from which no metal is extracted. (c) 6 
CCLXXXVIII. FALSE PRECIPITATE. This name is 
iven to a matter which has the appearance of a precipitate, but which has not 
— ſeparated from a menſt ruum. Such is mercury reduced into a red powder 


without addition, and merely by heat, im rly called precipitate per ſe, or 
mercury precipitated by itſelf : ſuch alſo _ — which is — 
diſſolved in ſpirit of nitre, and afterwards-deprived of moſt of the acid by fire, 
without any intermediate ſubſtance. Silver, lead, mercury, ſeparated from 
nitrous acid by marine or vitriolic acids or ſalts, are alſo generally conſidered as 
recipitates, and are really ſo, as they are actually ſeparated from one ſubſtance 
| — the intervention of another: but as this ſeparation is made by the union of 
the precipitated metal with the . ſuch precipitate ought to be 
diftinguithed from thoſe which are nothing but the precipitated matter uncom- 
bined and ſingle. See PRI tTATES and PREOIPITATION. | | 

CCLXXXIX. FAT. Fat is an oily. concrete. ſubſtance, depoſited in 
different parts of animal bodies. 

To obtain fat very pure, it muſt be cut into pieces, and cleaned from the 
interpoſed membranes and veſſels ; it muſt then be cleanſed from its gelatinous 
matter by waſhing with water, till the water comes from it. colorleſs and inſipid; 
it is afterwards to be melted with a moderate. heat, in a proper veſſel, with a 


12 Fals GaLexa, Pſeudo Galena, 
called alſo Slack-jack, or Blend, is an ore of 
Zinc, containing, beſides that ſemimetal, ge- 
nerally ſome 1 with the mine- 
ralizing ſubſtances ſulphur and arſenic, ' It 
is frequently intermixed with the lead ore 
called galena, and ſometimes with the cu- 

pyrites. In England the former kind 
is found in the lead mines of Derbyſhire, and 
the latter in the copper mines of Cornwall. 
This mineral, formerly neglected as uſeleſs, 
bas lately been employed, after a careful cal- 
cination, . inſtead of calamine, for the manu- 


fature of braſs; and might alſo be employed 
as calamine is, for the extraction of zinc. 
For theſe purpoſes, that kind of blend is 
fitteſt which contains moſt zinc, and leaſt 
of iron and arſenic, Such is the blend of 
Derbyſhire, which is a very rich ore of zinc. 
This kind is more laminated in its texture, 
and. of a greyiſh color when ſcratched ; . 
whereas the blend found in Cornwall has a 
more teſlelated texture, conſiſting of oblong 
parallellipipedons, is of a reddiſh color when 
ſcratched, and contains a larger quantity of. 
iros-and arſenic, | 


little 
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little water; and it is to be kept thus melted till the water be entirely evapo- 
rated, which is known by the diſcontinuance of the boiling, which is cauſed by 
the water only, and which laſts till not a drop of it remains : it is afterwards to 
be put inte an earthen pot, where it fixes, then it is exceedingly white, ſuffi- 
ciently pure for the purpoſes of pharmacy or chemical examination. 

Fat thus purified: has very little taſte, and a weak, but peculiar ſmell. 

Mineral acids exhibit the ſame 3 with fat, as they do with the 
fixed ſweet oils of vegetables, which contain nothing gummy or reſinous, and 
which do not dry. Such is the oil of ben, oil of olives, and all thoſe which 
chemiſts call far ails. | 

Alkalis diſſolve fat, as they do theſe oils, and form a ſimilar ſoap. Fat 
contains no principle ſo volatile as to be raiſed with the heat of boiling water. 
It does not inflame but when heated in open air ſo as to riſe in vapors, Laſtly, 
by age it contracts an acrid and rancid quality. 

When fat is diſtilled with a heat ſuperior to that of boiling water, which 
muſt therefore be done in a retort, and in a naked fire, firſt an acid phlegm 
ariſes, and a ſmall portion of oil which remains fluid. As the diſtillation con- 
tinues, the acid becomes ſtronger, and the oil thicker, and at laſt it con 

in the receiver. No other principle arifes during this diſtillation : and laſtly, 
when the retort is red, nothing remains but a very ſmall quantity of that kind 
of coal which cannot be burnt without very great difficulty. See Coat. 

If the congealed oil which is found in the receiver be again diſtilled, more 
acid is obtained, and an oil which does not congeal ; and thus by repeating the 
diſtillations the oil is more and more attenuated. While it is thus deprived 
of its acid, it acquires a more and more penetrating ſmell ; and thus by diſtil- 
lation alone it may be rendered as volatile as eſſential oils, and capable of riſing 
with the heat of boiling water. | | 
From all theſe properties of fat we may perceive it is a ſweet concrete oil, 
not volatile, and perfectly analogous to butter and wax; and that its conſiſtence, 
as well as the conſiſtence of theſe analogous ſubſtances, is cauſed by an acid 
intimately united with it, which cannot be ſeparated but gradually and by 
repeated diſtillations. Fat, and all other analogous oily matters, cannot be 
heated ſufficiently to be raiſed into vapors, without ſuffering a conſiderable 
alteration, and even decompolition. The vapors which riſe from it, when 
heated in open air, are the ſame as thoſe which riſe when diſtilled in cloſe 
veſſels. They conſiſt of acid and attenuated oil. This acid is remarkably 
penetrating, acrid, and volatile; it irritates and inflames the eyes, the throat, 
and lungs; it makes the eyes ſned tears, and excites a cough as much as volatile 
ſulphureous acid does, — its nature be very different. 

hen fat is in, its natural ſtat, and has not yet ſuffered any alteration, its 
acid is ſo well combined with its oily part, that none of its properties can be 
perceived. Thus fat, in good condition, is very mild, and uſed. ſucceſsfully in 
medicine, particularly externally, for its lenient quality: but, notwithſtanding 
its great mildneſs, before it has been heated ſufficiently to decompoſe it, and 
while it is yet freſh, it becomes exceedingly acrid, irritating, and cauſtic, when 
its acid is partly diſengaged by fire or by time. 
When fat is become very rancid, not only its medicinal effects, but alſo 
many of its eſſential properties, are totally changed, particularly its Free 0 
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reſiſting the action of ſpirit of wine: for this menſtruum, which does not affect 
ure and unchanged fat, diſſolves ſome portion of fat which has been flrongly 
eated, or which has become rancid. This effect can certainly proceed from 
no other cauſe, than that the acid of the fat diſengages itſelf in both theſe caſes. 
Mr. Macquer has ſhewn this in his Memoir concerning the Cauſe of the dif- 
ferent Solubility of Oils in Spirit of Wine. We ſhall ſpeak more fully on this 
matter at the article O1.. Mr. De Machy, an intelligent apothecary of Paris, and 
an able chemit and obſerver, has made a remark upon this ſubje& which 
.correſponds with this opinion ; which is, that all the rancidity of fat may be 
taken from ic by treating it with ſpirit of wine. Now, this evidently happens, 
becauſe the ſpirit of wine diſſolves all the portion of fat which is diſen aged 
from its acid ; that is, all the rancid part, while it does not touch that which is 
not changed. This | rms may be advantageouſly employed for the preſer- 
vation or recovery of ſome fats uſed in medicine, but which are rare, and not 
to be procured in their recent ſtate. | 
The decompoſition of fat, from which may be obtained acid, oil, a very 
ſmall quantity of reſiduous coal, and not a particle of volatile alkali, proves 
evidently, that this ſubſlance, although elaborated in animal bodies, of which 
it makes a part, has not the marks of an animaliſed matter; it therefore ſeerns 
to make a | cate claſs, and to be produced from the oily parts of the aliments 
which could not enter into the compoſition, of the nutritive juices : it is conſe- 
uently an oil ſuperabundant to nutrition, which nature depoſites and reſerves 
for particular purpoſes. - One of the chief uſes of fat probably is to receive into 
its compoſition, -t0-blunt and correct a great part of the acids of the aliments, 
and which are more than are requiſite to the compolition of the nutritive Juice, 
or which nature could not otherwiſe expel. This is certain, that the greater 
the quantity of aliments is taken by healthy animals above what is neceffary for 
their nouriſhment. and reproduction, the fatter they become. Hence animals 
.which, are caſtrated, which are not much exerciſed, or which are come to an 
age when the loſs and production of the ſeminal fluid is leſs; and which, at the 
Fame time, conſume much ſucculent ahment, generally become fatter, and 
ſometimes exceedingly: ſo. — Gelen n 
Although fat be very different from truly animaliſed ſubſtances, and appears 
not eaſily convertible into nutritive juices, it being generally difficult of 
digeſtion, and apt to become. rancid, as butter does in the ſtomachs of. many 
ow yet in certain caſes it ſerves to the nouriſhment and re, aration of the 
body. Animals certainly become lean, and live upon their fat, when they have 
too little food, and when they have diſeaſes which prevent digeſtion and pro- 
duction of the nutritive juice; and in theſe caſes the fatter animals hold out 
longer than the leaner. The fat appears to be then abſorbed by the veſſels 
deſigned for this uſe, and to be trahsformed into nutritive juice. 
he fats of different animals differ little. They have all the ſame eſſential 
properties, and only vary ſenſibly in conſiſtence. Frugivorous animals, and 
particulatly ſheep, have very firm fat; moſt reptiles, and particularly fiſh, which 
are almoſt all carnivorous, have a ſoft and ſometimes a liquid fat. See BurrEn, 


Wax, and O1L. 
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ſuch ſubſtances. See FERMENTATION. 


. 


CCXC. FEATHERS. (x) 
. CCXCI, FENNEL. (9) 

CCXCII. FENUGREEK. (=) | 
. CCXCIIL FERMENT. A ferment is a ſubſtance actually fer- 
menting, or ſtrongly diſpoſed to ferment, and which is employed to determine 
and excite another body to fermentation ; ſuch are yeaſt, leaven, and other 


CCXCIV. FERMENTATION. Fermentation is an inteſtine 
motion, excited ſpontaneouſly, with the aſſiſtance of proper heat and fluidity, 
betwixt the integrant and conſtituent parts of certain very compound bodies, 


from which refult new combinations of the principles of theſe bodies. 


All vegetable and animal matters, into the compoſition of which enter a 
certain quantity of fluid oil and earth, rendered perfectly ſoluble in water by 
the intervention of a ſaline matter, being diffuſed in a ſufficient quantity of 
water to become liquid, or at leaſt ſoft, and being expoſed to heat from a few 
degrees above the freezing point to twenty-five and more, and when the com- 

- munication with air is not entirt ly ſtopt, ſuffer ſpontaneouſly the fermen- 


tative motion, whic 


Pr inciples. 


h entirely changes the nature and proportion of their 


But this fermentation, and the new compounds produced by it, differ con- 
ſiderably both in properties and proportions, according to the nature of the 
fermented ſubſtance, and the circum | 


We may diſtinguiſh three 
of the ſame fermentation, 


reſult from it. 


The firſt is called vinaus o 


nces of the fermentation. 


icular kinds of fermentation, or three degrees 
which refer to the three principal products which 


r ſpirituous. fermentation ; becauſe it changes into 


wine the liquors which undergo it, and becauſe from this wine may be obrained 
an inflammable ſpirit, miſcible with water, called /pjrit of wine. | | 
The ſecond kind of fermentation. is called acid or acetous, becauſe the product 


of it is an acid, or vinegar 
The third fermentation, 


is called the putrid ot putrefeFive. It might alſo be 


called the alkaline fermentation, becauſe much alkali is dife d by it. 

All matters ſuſceptible of the ſpirituous fermentation may afterwards undergo 
the acid, and, laſtly, the putrid fermentation ; but ſome ſubſtances are not 
ſuſceptible of the ſpirituous fermentation, but proceed firſt ro the acid, and 
_ afterwards to the alkaline or putrid fermentation ; and laſtly, ſome ſubſtances 

are ſuſceptible of the putrid fermentation only. Further, a ſubſlance which 


\ 


(x) FEATHERS. From ſixteen ounces of 


feathers Neuman obtained ſix ounces, two 
drams of ſpirit, two ounces and two drams 


al ſalt, one ounce two drams of oil, and a 


reſiduum, from which, after calcination, 
twenty-ſix grains of faline matter were 


elixated. 


(y) Fexnner.' The leaves and ſeeds of 


common fennel contain an eſlential oil. The 


oil obtained from 


part of the plant is 


e leaves on the upper 


h finer, lighter, and 


more ſubtle than the oil obtained from the 
lower leaves. The former oil fwims on 
water, and the litter oil ſinks. 1 

(2) FENVUGR EEK. The ſeeds of this 
plant contain an expreſſible oil blended with 
reſin and mucilage, but no effential oil. 
From ſixteen ounces, eleven drams were ex- 
tracted by water; and from the ſame quan- 
tity, four drams and a half were extracted 
by ſpirit of wine, Neuman. 


having 
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having undergone the ſpirituous fermentation, has proceeded to the acid fermen- 
tation, cannot be again made to undergo the ſpirituous, but paſſes neceſſarily to 
the putrid. ' Alſo thoſe ſubſtances which have ae . the acid fermentation 
2 that is, without previouſly paſſing through the ſpirituous, are only 
then ſuſceptible of the putrid, and not of the ſp:rituous fermentation; and the 
ſubſtances which paſs directly to the putrefactive fermentation cannot be made 
to undergo, at leaſt ſenſibly, the _ and till leſs the ſpirituous fermentation: 
Laſtly, any matter ſuſceptible of the ſpirituous fermentation cannot be made to 
putrify without previouſly paſſing through the ſpirituous and acid fermentations. 

Theſe conſiderations have induced molt chemiſts, and particularly the great 
Stahl, to conſider theſe fermentations leſs as three operations diſtinct and inde- 
pendant of each other, than as three principal and diſtinguiſhed gegrees of one 
and the ſame fermentative motion, by which nature endeavors t reſolve, and 
to reduce into a ſimilar condition, all the moſt compounded bodies, into the 
combination of which enters the oily principle; that is, all animal and vegetable 
ſubſtances. 

We may add, that while vegetable and animal ſubſtances ſuſceptible of fer- 
mentation make part of the living vegetable or animal, they undergo fermen- 
tation only in a flow and inſenſible manner; becauſe they are preſerved from it 
by the vital motion, and becauſe this flownels is neceſſary for the vegetable and 
animal economy : but when the life of organiſed bodies ceaſes, then, as nothing 
in their juices or proximate principles prevents their diſpoſition to N 
their nature and to be decompoſed, all theſe ſubſtances ſenſibly acquire the 
fermentative motion, and paſs with more or leſs rapidity and regularity through 
the periods of change which they have ſtill to undergo, according to the con- 
currence of circumſtances which generally favor fermentation. 

According to this idea, fermentation, taking it altogether, would be nothin 
elſe than putrefaction; to which all animals and vegetables naturally an 
continually tend, during their life, Nowly and inſenſibly ; but after their death, 
quickly and ſenſibly, 

At the beginning of this article we obſerved what the neceſſary conditions 
were for fermentation of any body, and hence the means by which it may be 
prevented or ſuſpended are eaſily deduced. Theſe means are, intenſe cold, want 
of air and of water, and laſtly, a diſproportion of the principles of the bdoy 
expoſed to fermentation. | 

e moſt ſermentable liquors, as the juices of grapes and other ripe fruits, 
do not ferment when expoſed to too great cold. T he blood and fleſh of animals 
are preſerved from corruption by oll They may be alſo preſerved under the 
exhauſted receiver of an air- pump, or by drying perfectly. They may parti- 
| coy be preſerved by this latter method any time, without ſuffering the leaſt 

teration. | | | 

We are to remark upon this ſubject of preventing fermentations in ferment- 
able ſubſtances, that when only the neceſſary degree of heat is employed to 
deprive them of their ſuperabundant moiſture, and their compoſition conſe- 

, by mixing them again with the proper quantity 


quently is not changed ; we mays 
of water, reſtore to them the fame tendency to ferment which they had before 


they were dried. This obſervation is particularly applicable to matters ſuſ- 
ceptible of the firſt and laſt degrees of fermentation ; and we ought to conclude 


from 
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frotmi thence; that although the products of the ſpirituous and alkaline fermen- 

tation are more volatile than water, yet the fermentable ſubſtances contain no 
rinciple which is not leſs volatile than water. ; 3 

The Kft method of preventing or retarding fermentation in fermentable ſub- 


wife, common ſalt, or any other falts. | 
1 kibſe veggable and animal ſubſtances only are propetly fermentable which 
| Eontain bil. The action of minerals, or of their princi 


ect metals by air and by water; the any of oils ; and other 
changes, Which appear to differ eſſentially from the ferdientation of animal and 
vegerable mitrers. | | 


when acids unite with earths, alkalis, or metals, are much more different from 
true fermentation, and have never been -cohfourided together but by perſons 
entirely ignorant of chemiſtry, 

We may judge from what we have ſaid r any Rowen re in general, 
How important this matter is for the attaitiment'of a knowledge of animal and 
vegetable ſiibſtances ; but we cannot form an ay © notion of it, without 
ronfidering attentively the particular phenomena which appear in the ſeveral 
kinds or — of fermentation, Wherefore, upon this the articles Kixo- 
Dou (VEGETABLE), KINO (ANIMAL), Wing, SIR IT F Wing, TaRTAR, 
VI d EOCAR, and PuTREFACTION, may be confulted. _ 85 
*CCXCV. FILTRATION and FILTERS. Filtration is an 
operation by which the heterogeneous parts mixed with a liquor are ſeparated, 
or. by which certain matters are freed from an uſeleſs liquid. Filtration is gene- 
rally performed by means of filters. A heap of ſmall parts of any ſubſtance, 
As find, may alſo be employed for filtration in ſome caſes. | 

The rules of filtration are very ſimple. The chief of theſe are, that the filter 
Mall contain nothing Which n that paſſes through is capable of diſ- 

wing; that it ſhall Hot be liable to be atracked or corroded by the liquor; 
and that its pores ſhall be ſmaller than the particles of the matter to be ſeparated 
from rhe Uquor. 2 | 7 LED 
A Tiquor'cannert be filtrated unleſs its Avidity and thinneſs be proportioned to 
The pores of the filter. Liquors 'Which are viſcid and tliick, as ſyrups and 
mucil and thoſe which ate very thick, as very ſtrong ſolutions of ſome 


falts, 5 aſs, or with great difficulty, through filters,. whoſe pores appear 
other wiſe fufficieritly large in | 41 atk the Bneneſs of their parts. This 
Proceeds from the adheſion Which tfieſe 28 


parts have to tach other. 
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The filttation of theſe * is generally much ferwarded by heat. Stre 
ſolutions, for inſtance, of ſalts, large proportions of which are ſoluble in water, 
as nitre, Glauber's falt, and others, require to be filtrated when boiling hot. 

When the parts of a matter diffuſed in this liquor adhere to this liquor, they 
cannot be ſeparated by filtration, This adheſion muſt be previouſly deſtroyed. 
For inſtance, the expreſſed juices of plants are impregnated. with a reſinous, 
earthy, fine matter, adhering to theſe juices, and deſtroying their tranſparency. 
The whey of milk alſo is turbid from the many fine caſeous parts adhering to it. 
Thefe liquors cannot be clarified by filtration without a previous preparation 
for they cannot pals through the pores of a filter cloſe enough to retain the 
heterogeneous particles which diſturb their tranſparency ; and through a filter 
open enough to give them paſſage, they would paſs in their turiyd ſtate, 

Such liquors are rendered capable of filtration by coagulating and collecting 
the heterogeneous parts. This is effected by boiling, and till better by whites 
of eggs mixed and boileg together with theſe turbid liquors. Whites of eggs, 
when they coagulate, collect and agglutinate the heterogeneous parts, which 
then appear in larger molecules, and Boat freely in the liquor without adhering 
to it. This liquor is then in a ſtate of filtration, it paſſes clear, and the matter 
which rendered it turbid remains upon the filter. The fine caſeous parts which 
diſturbed the tranſparency of whey are well mixed in it, thar, beſides whites 
of be ſome cream of tartar muſt be added, to procure the required 
TM ation, ty. 

he matters generally uſed as filters are woollen ſtuffs, linen cloths more 
or teſs fine, and brown paper. The form of filters varies according to the 
quality and quantity of the matters to be filtrated. Some of them are bollow 
inverted cones. Theſe are more uſed in pharmacy and cookery than in 
chemiſtry. With theſe ſyrups are filtered, The filter moſt frequently uſed 
in chemiſtry is paper, in the making of which no. paſte or ſize has been 
employed. ee 

hen a ſmall quantity only of matter is to be filtrated, the paper muſt be 
folded ſo as to te the form of a funnel, and to be placed in a glaſs funnel, 


_ with ſtraw interpoſed betwixt the filter and the ſides of the funnel, to prevent 


the filter from applying itſelf immediately and in all its extent to the funnel, 
when it is filled and wet. : | | 

When much matter is to be filtrated, a cloth is to be fixed to the four corners 
of a wooden frame, ſo that it ſhall pat be ſtretched tight: to the cloth is fitted 
paper, upon which the liquor is to be poured. 

The firſt portions of liquors which paſs in filtration are almoſt always more or 
leſs turbid ; wherefore they ought to be poured again upon the filter, and even 
more than once till it paſſes perfectly clear. This happens becauſe the pores 
of the filter, at firſt too open, are after wards concratted | by. the ſwelling acca- 
ſioned by the liquor, or they are partly ſtopped up by the ſediment which is 
depoſited upon them. | 

CCXCVI. FIRE. Chemiſts conſider fire, as alſo the other elements, in 
two very different views: firſt, as it enters into the compoſition of many bodies, 
of which it is a principle or conſtituent part; and ſecondly, as being pure, free, 
not entering into any compound, but acting ſenſibly. and ſtrongly: upon all 
natural bodies, and producing effects as a powerful agent in all chemical 
R operations. 
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operations, In this latter Point of view we ſhall conſider fire in this article. It 

Il 'be conſidered as a principle under the article PHLocisrov. 

Pure, free, uncombined fire ſeems to be a colleCtion of particles, the matter 
of which is ſimple, homogeneous, and entirely unalterable. All the properties 
of this element ſhew that its particles are infinitely ſmall, have no ſenſible 
adheſion to each other, and that they have a very rapid, continual motion in 
all directions, which is eſſential to them. | 
From this definition, fire appears to be a body eſſentially fluid, and many 
facts concur to prove that it is the only body eſſentially fluid, conſequently the 
cauſe of the fluidity of other bodies; and that as it alone counterballances the 
general tendency of all the other parts of matter towards each other, they are 
—— by ir from uniting into one immenſe, homogeneous, and perfectly 

RET... * : 

- Whence can ſo aſtoniſhing a difference proceed between the properties of the 
primitive integrant molleciles of fire, and thoſe of the integrant parts of all 
other matter ? Is fire then not material, or not COONS of matter, as its pro- 
prone have induced . fome philoſophers to think ? Is it matter of a peculiar 

ind? Or does, as a great geometrician thinks, the attraction of the parts of 
matter become negative, and changed into repulſion, when theſe parts become 
infinitely ſmall, and can come infinitely near to each other ; which ſeems very 
probably to be the caſe with the particles of fire? 

We have not facts enough to decide concerning theſe different opinions. We 
ſhall, therefore, confine ourſelves to inveſtigate the eſſential properties of fire, 
chiefly thoſe which influence moſt in chemical operations and chemical phe- 
nomena. | | 

Fire can with great facility penetrate, or ſeparate itſelf from, any body 
however denſe; that is, any , body. whatever may be heated by expoſure to 
fire; or cooled to its former temperature, by removing it from this expoſure. 

From this effect we may infer the infinite ſmallneſs of the integrant parts of 
firez and we may perceive the cauſe of its equal diſtribution through all bodies, 
when it is not determined by ſome particular cauſe to penetrate one body in 
greater quantity than another. | | : "0 
In fact, all ſubſtances whatever, which are placed in any given degree of 
heat, and obliged to remain there, acquire preciſely the ſame degree of heat. 
I his fact has been aſcertained by. inſtruments fit for meaſuring the degrees 
of heat. Flr ores ABER (HH 3 
The effects which the fire produces, or rather heated bodies, upon our ſenſes, 
are ſenſations of heat and light; but theſe ſenſations are not excited but when 
the fire is in a certain quantity; for every known body contains a certain portion 
of uncombined fire, and yet not any body which is not lighted or ſtrongly 
heated, excites in us any ſenſation of heat or light. Beſides, in certain circum- 
ſtances, a body may appear lutninous, although it has no more ſenſible heat 
than the ſurrounding bodies. This is proved by the effects of ſeveral phoſ- 
phoric bodies, ſuch as- the ſcales of fiſh, rotten wood, glow-worms ; all which 
ſhine in the dark, althongh no more heated than the ſurrounding bodies. Alſo 
certain ſubſtances may be ſo penetrated with free and active fire, as to excite 
ſenſations of heat, and even to burn, although they do not appear luminous 
even in the dark. Amongſt cheſe ſubſtances are ſtones, metals, and even 
eis Jig” Af 2: E 1e en og 20” Wajtet, 
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water, all which may be ſo heated as to excite pain to perſons touching them, 
alchough they are not luminous. 1 70 T7 

Hence we ought to conclude, that the ſenſations of heat and light are in 
many caſes inſufficient to prove the preſence of any given. quantity of fire 
in bodies. | ' : ; 

We ought alſo to remark, that although all bodies penetrated with much 
fire are neceſſarily hot and luminous; heat, and not light, is the only certain 
ſign of the preſence of fire. The reaſon of this is, that bodies may be very 
luminous, without any change being induced into any of their eſſential qualities 
in theſe two contrary ſtates; whereas the difference of more or leſs heat pro- 
duces in all bodies alterations of their properties very ſenſible and proportionable 
to the difference of heat. | | 

Theſe conſiderations ſeem to have induced ſome philoſophers to imagine, that 
light is a being which is indeed rendered ſenſible by fire, but diſtinct and 
different from it. According to this opinion, heat is only a property of fire; 
whereas light is a diſtin and independant ſubſtance. This opinion appears to 
be even demonſtrated; when we conſider that light may be decompoſed by re- 
fraction, as Newton's experiments ſhew; and that it is not, as pure fire is, 
capable of pervading all bodies, is proved by the opacity of many bodies, and 
by the reflexion of light. | 

However that may be, as heat occaſions more or leſs ſenſible changes in the 
qualities of all bodies z and that its whole action by which it influences any 
body conſiſts in the ſingle quality, or, to ſpeak more accurately, the eſſential 
fluidity of fire, of which heat is only an effect; we ought here only to conſider 
the general effects produced by fire upon all bodies by heating them more 


or leſs. f 1 | 70 e 

Theſe effects, although diverſified, depend nevertheleſs on one principle and 
primary change produced upon all bodies, by which they are rarefied or made 
to occupy a larger ſpace. In fact, every ſolid and fluid body, when penetrated 
by a greater or leſs quantity of diſengaged is more or leſs encreaſed or 
diminiſhed in ſize than it was before. | 

This principle bas ſuggeſted to- philoſophers ſeveral different inſtruments by 
which this dilatation of heated: badies, or rather the heat which is the cauſe of 
it, may be meaſured; and quantities of fire, too ſmall to be eftimated by our 
ſenſes, may be appreciated. The chief of theſe, inſtruments is the Tazzmo- 
METER; which ſee. ryac? 2 5 £6081; 

As bodies are dilated by fire, their ſpecific gravity muſt conſequently be 
diminiſhed, and the adheſion of their integrant parts muſt 'allo be diminiſhed. 
See AGGREGATION, INTEGRANT PARTS, and Gravity. 1 

Theſe two great effects, produced by fire upon all bodies, are the moſt impor- 
tant and moſt neceſſary to be conſidered, relatively to chemiſtry. We may 
indeed ſay, that they are the only effects; for excepting combuſtion, which is a 
peculiar property af inflammable bodies, every chemical operation is performed 
either by a diminution of ſpecific gravity, or by a greater or leſs. disjunction of 
the integrant parts of bodies, as we ſee. > 0 fee ty 

Some ſubilances are capable of a ter dilatation or diminution of their 
ſpecific gravity, than others, by fire. Thus certain matters are ſo. much rarefied 
by even a moderate heat, that they ſeem to Joſe all their ſpecific gy es 

ome 
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become at leaſt ſpecifically lighter than all the ſurrounding bodies: hence theſe 
ſubſtances, when heated to a certain degfee, are raiſed as bodies would be 
without gravity. AH ſubſtances which have this property are called in general 
volatile ſubſtances. Ser Vor aTiLITY., Other bodies are fo little dilatable by fire, 
relatively to their denſity, that the greateſt heat that can be given to them pro- 
duces an'almoſt inſenfible diminution of ſpecific gravity. Theſe are called, 
from their being almoſt unalterable in this reſpect by fire, fixed bodies, Spe 
Fixir v n 7 | 91: 10 £5 110 5 
Hence, if we expoſe to fire a compound body containing ſome fixed and 
ſome volatile principles, the former becoming ſpe cifically lighter -ought to riſe 
in vapors, and to ſeparate themſelves from the latter, which are unalterable 
in this reſpect. But as almoſt all compounds contain principles differing ſo 
much in volatility and fixity, that ſome of them may be raiſed and ſublimed, 
while others ſhall remain fixed with. ſome given degree of heat; we may there 
fore, by heat alone, make many analyſes and decompoſitions. If, for exam- 
ple, we expoſe: a compound of regulus of antimony, which is a volatile ſemi- 
metal, and af gold, which is a fixed metal, to a „ Dy the volati- 
lity of the regulus of — ry" take place; then this ſemi- metal, bei 
raiſed by its acquired levity, will be ſublimed in uapors, and will be ſeparated 
from the gold, which will remain fixed and pure. See DisTILLATION, Su- 
2 > oral m 5-4 Ty Ee 8 a 
The obſervation we have juſt made concerning the changes in ſpeciſic 
gravity of bodies, which: the dilatation occaſioned hy heat produces, ke at 
to be applied to the diminution of the adheſion of their intogrant parts, which is 
an effect of the ſame cauſe; for if a body be Yilared by heat, che e 
and conſequently the adheſion, of its integrant parts muſt be diminiſhed: but in 
this reif the ſeveral natural ſubſtances - r-very much; for the integrant 
parts of ſome bodies, when dilated by heat, are ſo ſeparated and. disjoined, that 
they ſeem no longer to cohere. If theſe bodies be naturally ſolid, they become 
fluid when they are penetrated with a fufficient quantity of 5 fire, aud 
are called fufible bodies. Thoſe bodies, the integrant parts of which eannot be 
entirely disjoined by fire, ate called infuſible or refractory: but as the aggrega- 
tion of a body is broken when it is fuſed, and as. this. d ion of aggregation 
is a neceſſary condition for the combination of bodies with each ocher ; fire 
therefore, by rendering ſolid bodies liquid, has influence as à principal. agent 
in all combinations. See COMBINATIONS, SOLUTIONS, FUSIBILITY, andiRe- 
A e. . bon. 
As all chemical operations may be reduced to decompoſitions and combi- 
nations, fire is therefore in chemiſtry, as in natute, an univerſal agent. Thus 
we know that, although decompoſitions and analyſes may be made by men- 
ſtruums without any more than the. natural heat, yet as theſe menſtruums can 
omy act when rendered ſufficiently: fluid by heat, fire therefore acts in theſe 
analyſes as neceſfarily as in thoſe which are occaſioned by the immediate appli- 
cation of het. FP +6 þ Bogle ee 2 | 
We ought to obferve concerning this ſubject of the volatility, fixity, fuſibi- 
lity and infuſibility of bodies, firſt, tmt all theſe qualities are rly only re- 
lative. Not any body is entirely fixed. and. unfuſible; and thoſe which we con- 
ſider as ſuch would be reduced into vapors, as volatile bodies are, if they * 
7 0550 expoleg 
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expoſed to a heat infinitely ſtronger than any we can excite. Thus a body will 
appear fixed, or infuſible, when com with other very volatile and very 
füldie ſubſtances; while it ſhall be conſidered as volatile or fuſible, when com- 
pared wich others more fixed and leſs fuſible. 

In the ſecond place, as volatility and 21 are effects of one and the ſame 
cauſe, namely, of the dilatation occaſioned by the preſence of a certain quantity 
of uncombined fire in bodies, theſe two qualities are properly the ſame, in more 
or leſs eminent degrees; and in this ſenſe, volatility ought only to be conſidered 
as the higheſt degree of fuſibility. Accordingly, ſubſtances which are 8 
liquid, and which ought therefore to be conlidered as the moſt fuſible, are a 
very volatile, and may be raiſed into vapors with very little heat; while, on the 
Contrary, matters that are hard, and not very dilatable; thoſe, in ſhort, the 
Werde mien of whoſe parts is the firmeſt and moſt difficultly to be broken, and 
which are therefore the leaſt fuſible, are alſo the moſt fixed. 

The aggregation of all bodies, when reduced into vapors or fuſed, is broken; 
but reg when reduced into vapors, than when merely fuſed. Accordingly, 
the moſt effectual of all methods for combining ſubſtances which cannot be _ 
united, or which cannot be joined while the aggregation of one of them is 
{ſenſibly preſerved, is, if poſſible, to reduce them into yapors, and to make theſe 
vapors meet. 

All the effects which fire produces, as an agent in chemical operations, are 
reducible, as we ſee, to thoſe we have mentioned. I he quantity of uncombined 
fire which flows perpetually from the ſun, and diffuſes itſelf through all its 
ſphere, is ſufficient to produce all the ſeparations and combinations which we 
daily ſee effected by nature: but as the heat cauſed by the ſun is very limited, 

iſtry would be confined almoſt to the contemplation of natural operations, 
if we had not methods by which pure and uncombined fire may be made to 
enter bodies, or to quit them in greater or leſs quantities. 

The methods of enc the quantity or the activity of uncombined fire in 
bodies may be comprehended in the 4 wean. dag : 

Firſt, by concave mirrors and by convex glaſſes, a number of the rays of the 
fun, proportionate to the ſize and quality of the inſtruments, may be col- 

into one point, called the focus. | expoſed to ſuch a focus are pe- 
netrated with an infinitely greater quantity of uncombined and active fire than 
they have naturally, They are then ignited, inflamed, dilated, fuſed, or vola- 
tiliſed, according to their particular natures. The heat of ſuch a focus is the 
reateſt that art has produced. It is even exceedingly too ſtrong for moſt 
mical operations, and ought to be applied to the moſt fixed and refractory bodies 
only. As ſuch a focus is alſo very ſmall and inconvenient for the performance 
of any operation, and as large mirrors and lenſes are rare and dear, this 
fire is not much uſed for chemical * Neverthelels, ſeveral very impor- 
tant chemical experiments were performed by collected ſolar heat; as the decom- 
pa_ of gold, publiſhed by Homberg, if it be true ; the fuſion of platina, by 
eſſrs. Macquer and Beaume ; and of ſeveral other bodies which could not be 
fuſed by other fires, without addition of other ſubſtances, by other chemiſts, at 
3 has long and moſt 
: „experience taught us, even the | 
tions know, that heat andall the effects CER 
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percuſſion of hard bodies. The heat excited by this method may be very con- 
ſiderable, and even comparable to that of collected ſolar fire. It is in general 
proportionable to the force, rapidity, intenſity of friction and of percuſſion, and 
to the hardneſs of the bodies rubbed or ſtruck. This heat is alſo not much uſed 
in chemical operations : it, however, frequently occurs in many chemical expe- 
riments, as in fermentations, efferveſcencies, and ſolutions. It occurs whenever 
bodies unite together; and is proportionable to the rapidity and force with 
which they act upon each other. It is produced by the friction and colliſion of 
their integrant parts; which ſhows, that the primary integrant parts are exceed- 
ingly hard, even in bodies generally ſoft or fluid; for theſe ſubſtances, when 
diſſolving. produce as much heat as thoſe which are moſt hard, and whoſe 
aggregation is moſt firm. 

The third cauſe which produces or excites heat is the combuſtion of com- 
pound bodies, in the combination of which fire enters as an element or 
principle, and which are therefore called inflammable or combuſtible bodies. 

Ihe principal phenomenon preſented by theſe bodies is, that by mere contact 
with any other bod , inflammable or not, but which. is ignited, they are 
kindled, inflamed, give much heat and light ; in a word, produce all the ſame 
ellects as the collected ſolar heat, or the alliſions of hard bodies. This contmues 
till the whole ſubſtance of fire, which entered into their compoſition, and which 
was inactive, has reſumed all the activity of pure and uncombined fire, and is 
entirely diſſipated. Why 3 | 

This inflammation of combuſtible bodies is undoubtedly one of the greateſt 
and moſt aſtoniſhing phenomena of nature : but it is alſo one of the moſt 
difficult to be conceived. We cannot expect to underſtand it well, till we know 
better than we do at preſent the eſſence and true ſtare of fire when combined, 
and conſtituting a principle of the bodies, containing it, called phlogiſton. See 
PaLocisTON,. 1 f ; | 
Me muſt obſerve at preſent, that as the combuſtion of inflammahle bodies 
produces all the effects of fire, pure, uncombined, and active; it is alſo te 
moſt convenient method, by which fire can be applied by chemiſts to ſeveral 

ies. 

The moſt common inflammable ſubſtances, ſuch as weod, foſſil coal, charcoal, 
are moſt N employed in chemiſtry, in the arts, and in the ordinary 
purpoſes of life, in all operations where fire is requiſite. eie 
As chemiſts have occaſion to employ all the ſeveral 5 5 of heat, from the 
weakeſt to the ſtrongeſt, they have diſcovered methods of applying any required 
degree through intermediate ſubſtances, and ſtill better by the diſpoſition and' 
conſtruction of furnaces, in which the combuſtible matters, and thoſe to which 
the fire is intended to be applied, are contained. See upon this ſubjeA Barus, 
Coususrion, FuRnaces, (a, N 3 
CCXCVII. FISH. (659 


(a) See the Supplement I. article EIA B. 

(5) Fis4. Neuman obtained from ſixteen 
ounces of fiſh analyſed by diſtillation, thirteen 
ounces two drams and a half of volatile 


_ - alkaline ſpirit, five drams of concrete ſalt, 


three drams of oil, and an ounce four drams 


and a half of reſiduum, from which, by cal- 
cination and elixation, twenty- five grains of 
ſaline matter were extracted. The 1 * 
tion of volatile ſalt thus obtained from 
— 3 conſiderably greater than that from 
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CCXCVIII. FIX ITT. Fixity is a property, by which a body reſiſts 
the action of fire, without being raiſed and diſſipated in vapors, It is the op- 
poſite quality to volatility. 

The degree of reſiſtance which a body ought to give to fire, to entitle it to 
the character of being fixed, is not N . Thus ſubſtances are conſidered 
to be fixed almoſt always relatively to others which are leſs fixed. 

As we do not know the ultimate degrees of the activity of fire, we cannot 
ſay whether any bodies in nature be capable of reſiſting this extreme degree cf 
fire without ſublimation, or be abſolutely fixed. 

Thoſe ſubſtances, however, are generally conſidered by chemiſts as abſolutely 
fixed, which loſe nothing of their quantity by expoſure to the moſt intenie 
heat which they can produce. The pureſt and ſimpleſt earthy principle is a 
ſubſtance of this kind, and is perhaps the only one which can be conſidered as 
naturally fixed, and is the principle of fixity of all the reſt. | 
Chemiſts commonly call many ſubſtances fixed, which do not deſerve that 
name, but comparatively with others, as we have already mentioned. In this 
ſenſe, for inſtance, vitriolic acid is ſometimes called a fixed acid, by which is 
only meant that it is leſs volatile than others. For the ſame reaſon, regulus ot 
antimony, and other ſemi- metals, may be conſidered as fixed ſubſtances when 
compared with effential oils and ether, particularly in operations where they 
remain fixed, when expoſed to a heat ſufficient to evaporate eſſential oils or ether: 
whereas theſe ſemi- metals may be conſidered as volatile, when compared with 


metals properly ſo called. 
The fixity 


of bodies ſeems certainly to 


proceed from their little dilatability by 


fire, and this defect of dilatability is occaſioned by the attraction or adheſion of, 


the integrant parts of theſe bodies. 


See Flak 4a 


VoLATILITY. 


CCXCIX. FLAME. Flame is a collection of vapors of combuſtible 
bodies actually burning, and which are themſelves in the motion of com- 


(c) Frame is generally ſaid to be an ig- 
nited vapor, or red-hot ſmoke. Neverthe- 
leſs, Flame, Vaper, and Smoke, are things 
diſtinct from each other, and ought not to be 
confounded together. We ſhall endeavor 


bullion. (c) 


to deſcribe and diſtinguiſhi theſe : and firſt, 


of aper. | 

By the aQion of ceitain determinate de- 
grees of heat, with or without acceſs of air, 
all liquid and ſome concrete bodies are fo 
dilated, as to occupy a much larger ſpace 
than before this expoſure to theſe determi- 
nate degrees of heat ; acquire a conſiderable 
expanſive power, or elaſticity ; and become 
tranſparent and inviſible. They 


— . vapors. This ſtate they retain while 
ſed to the ſame heat by — was 
produced ; but by application of cold, th 
e 
ſimilar to thoſe from which * 
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are then 


if they happened to conſiſt of homogeneal parte, 
as water and mercury do; or they are con- 
denſible into palpable ſubſtances which are 
the conſtituent parts of the bodies ſub- 
jected to heat, if theſe bodies happened to 
conſiſt of parts not homogeneal, as plants 
do of water and eſſential oil. If the 
vapor conſiſts of inflammable parts, it may 
be kindled by contact with any ignited body; 
by which means, together with acceſs of 
air ot nitrous acid, it may be made to un- 
dergo thoſe effects which are produced upon 
all bodies during their combuſtion, namely, the 
decompoſition of its parts, the diſſipation of its 
phlogiſton, and emiſſion of heat and light: but 
vapor thus ignited, rendered vilible, and in the 
act of combuſtion, by acceſs of air, or nitrous 
acid, is - This flame, or vapor decom- 
poſed by combuſtion, is not condenſible, as 
we may eaſily conceive, into ſuch popes. 

ſubſtances 
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As bodies cannot burn but 


LA 


touching immediately the air, and as for this 


reaſon they only burn at their ſurface, flame, which is the only truly burning 


art of bodies which appear in actual 


t is luminous and ardent throughout its whole thickneſs, 


combuſtion, is always at their ſurface. 
uſe it is only 


a maſs of adjacent, but diſunited inflammable parts, which touching the air on 
every ſide, burn altogether and throughout their whole ſubſtance. 


ſubſtances as the undecompoſed vapor is ; but 
into ſome only of the conſtituent parts of 
theſe ſubſtances, the reſt being deſtroyed by 
the combuſtion, "Thus the vapor of ſpirit of 
wine is again condenſible into ſpirit of wine; 
but from the flame of ſpirit of wine little 


can be obtained by condenſation but the wa- 


ter, which was one of the conſtituent parts of 
that ſpirit ; the other parts, eſpecially the 
phlogiſton, being deſtroyed by the combuſ- 
tion 


Not only the vapor of an inflammable 
body, but alſo the inflammable body itſelf, 
without being previouſly changed into vapor, 
may, by contact with an ignited body, or 
any other mode of application of heat, as 
friction, percuſſion, &c. together with acceſs 
of air or nitrous acid, emit a flame, which 
co as in the former caſe, of par- 
ticles of that body in the act of combuſtion. 
Thus by applying a hot iron to ſulphur, we 
may ſee a flame immediately produced upon 
the ſurface of the ſulphur. We may eaſily 
conceive that bodies thus kindled can only 
flame at their ſurfaces, becauſe there only 
they are contiguous to air: but when nitre 
is intimately mixed with the inflammable 
ſubſtance, as in gun-powder, the whole ſub- 
Kance, its interior as well as its exterior 
parts, are inſtantly inflamed ; becauſe the 
nitrous acid has, like air, the property of 
maintaining combuſtion. Hence allo we may 
eaſily conceive why the external ſurface of a 
flame, by being contiguous with air, is 
much Hotter than its internal parts, as 
may eaſily be ſhewn by applying any ſub- 
ſtance, alterable by heat, alternately to the 
exterior and interior parts of the flame of a 
candle; and 'when the flame has a conſidera- 
ble diameter, as of a foot or eighteen inches, 
and is maintained only by the air contiguous 
to it, as when the vapor iſſuing at the upper 
mouth of a furnace for ſmelting iron ore 
is kindled by contact of any ignited body, 
the flame will then be found to have a thick. 
nels only of an inch or two, while the ya- 


por near the center ſurrounded by this 
flame, is not inflamed, as appears from 

per or other eaſily combuſtible matter be- 
ing held in it without being kindled. 

Smoke conſiſts of palpable particles ele- 
vated by means of the rarefying heat, or by 
the force of the aſcending current of air, 
from bodies expoſed to heat, Theſe particles 
vary much in their properties according to 
the ſubſtances ſrom which they were pro- 
duced, Vapors alſo riſing from heated bo- 
dies, when condenſed by the coldneſs of air 
or other contiguous bodies, become palpable, 
and therefore have the appearance, and may 
be conſidered as ſmoke. The ſmoke ariſing 
ſrom combuſtible bodies conſiſis of parts, 
ſome of which are generally combuſtible, 
but ſv difficultly combuſtible, that a greater 
heat is required than they poſſeſs while they 
are ſmoke, to effect their combuſtion. The 
flame alſo of combuſtible bodies may be ſo 
cooled by the application of cold air, or other 
cold ſubſtances, as that the combuſtion of 
the particles compoſing it ſhall be checked, 
and theſe icles ſhall become ſmoke. 
Thus the flame of a candle is, by the cold- 
neſs of the air, diminiſhed more and more 
as it riſes higher, till at laſt it is extinguiſhed, 
before all its inflammable parts are conſumed, 
and its point terminates in ſmoke. 

Fhe ſmake of burning inflammable ſub- 
ſtances, when collected, is called ſoot. The 
ſmoke of uninflammable ſubſtances, or of in- 
flammable ſubſtances not expoſed to air, and 
conſequently not burning, conſiſts of the ſub- 
ſtances not altered or decom „ but only. 
divided, as the flowers of ſulphur raiſed by 
heat in cloſe veſſels, and the flowers of ſal 
ammoniac ; or it conſiſts of parts of theſe 
ſubſtances decompoſed merely by heat, and 
not by combuſtion ; as the flowers of ſul- 
phur and of arſenic, from the mineral con- 
taining theſe called pyrites, expoſed to heat. 
in cloſe veſſels; and the flowers of ben- 
zoin, ſublimed by heat from the reſin of 
that name. 

| No 
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No combuſtible body really burns without flame. Thoſe, indeed, whoſe in- 
flammable principle is firmly united with a great quantity of incombuſtible 
matter, ſuch as charcoal or aſhes almoſt entirely busnt, and moſt metals, ſeem 
to be conſumed: without ſenſible flame; but this appearance does not impoſe 
upon an accurate obſerver. The appearance of a body which really burns is very 
different from that of a body which is only made - red-hot. by being penetrate 
with a fire proceeding from ſome other ſubſtance, which does not itſelf burn. 
Let a bar of iron be compared with a flint, when both are taken out of a fire 
ſo intenſe as to give to each of them a white heat, and the ſurface of the metal 
will ſeem covered over with a ſmall flame, which is indeed very low, but bright 
and ſparkling ; while nothing fimilar will appear on the ſurface of the flint. 
Befides, the flint will loſe its vivid color much ſooner than the iron. If we 
obſerve lead while it is ſcorified in a. cupel under a muſſie, we ſhall ſee in a 
ſtriking. manner that the metal ſhall' be much morerardent and luminous than 
the cupel, although theſe two bodies are expoſed preciſely to the ſame degree of 
heat; but this difference can certainly proceed only from the ſmall flame which 
neceſſarily accompanies the combuſtion of the metal; while the cupel which! 
contains no combuſtible principle, and which conſequently. cannot burn, does 
not exhibit any ſuch appearance. e i oi 

All bodies, therefore, which do really burn, ſeem to burn with flame; but 
the flames proceeding from the different combuſtible bodies differ very much 
from each other, according to the nature of theſe bodies, and to the particular 
ſtate of their phlogiſton. I do not know whether the flame of any combuſtible 
body be entirely pure. Such a flame would be nothing elſe than — 
| ed. from. al other ſubſtances, reduced into vapor, and actually ignited. 

The flames of rectified ſpirit: of wine and of perfect coal ſrem to be the pureſt 
of all, becauſe they are accompanied with no ſmoke nor fuliginous matter. 
Nevertheleſs, the ans of ſpirit of wine is accompanied with much water. See 
Spinir of Winz. All other flames are evidentiy mixed with heterogeneous 
ſubſtances, which diſcover themſelves by different · qualities. 

The leaſt pure of all flames is that of oils and of all oily matters, becauſe 
it proceeds from very compound bodies. This flame is always mixed not only. 
with all the volatile principles of the oil, or oily body, but allo with a conſi- 
derable quantity of the fixed principles which are raiſed by the deflagration.. 
Beſides, although it is confiderably luminous, all the phlogiſton which it contains 
is not burnt : a portion of it remains combined in the ſtate of coal with earth. 
Hence the flame of all oils is accompanied with a faliginous ſmoke, which blackens 
bodies that it touches. As this property belongs to the flames of all oils and 
oily matters, and to none elſe, it is a mark by. which we may diſcover whether: 
the 2 of any body be in an oily ſtate. See Oil, Fur iomosrrr, Suez, 

. 5 4 , . ; X 


The flame of metals is alſo accompanied with a -ſenfible ſmoke, which is 
even very conſiderable and thick in certain metals. But this flame does not, 
like that of oils, blacken ſubſtances. which. it touchet i becauſe mtals arg'pot in 
an oily ſtate. See METALS. 5 r $4 pre 

Laſtly, the flame of ſulphur would be very pure, if it: was not for the vi- 
triolic acid, a large quantity of which is mixed with it. Perhaps the flame of 
this compound would be very pure, if the ſulphur was preyiouſly: mixt with 

fixed 


278 | y .:1} 10 


fixed alkali to abſorb the acid, in Stahl's manner, and if it was made. to burn 
ſo weakly as not to be capable of kindling combuſtible bodies. See SuLekus. 

CCC. FLINTS. See EarnTs (ViTtrIFlaBLe). (d) 

CCCI. FLOWERS. By this name is generally underſtood bodics 
reduced into very fine parts, either 88 or by ſome opæration of art; 
but it is applied chiefly to volatile ſolid ſubſtances, reduced into very fine parts, 
or into a kind of meal by ſublimation. T 

Some flowers are nothing ele than the bodies themſelves, which are ſublime 
entire, without ſuffering any alteration or decompoſition : and other flowers 
are ſome of the conſtituent parts of the body ſubjected to (ſublimation, as we 
ſhall ſee. in the following articles, when we define the principal matters diſtin- 
guilhed by the name of flowers. . 

CCCII. FLOWERS ff ANTIMONY. Antimony, which 
is a mineral compoſed of the ſemi-metal called regulu: of antimony and ſul- 
phur, is entirely volatile, and capable of being ſublimed into flowers. 
To make flowers of antimony, an earthen pot or large crucible, in the up- 
per and lateral part of which is an opening, is placed in a furnace, and three 
or four aludels are fitted to it. The pat is to be made red-hot, and powdered 
antimony - is to be thrown into it through the lateral opening, and the ſublima- 
won is then to be made. Theſe projections of antimony are to be repeated 
till the operator Judges that the inner ſurface of the aludels is fufficiently covered 

with flowers, which are to be detached from thence with a feather. | 
Ihe veſſels employed for this ſublimation muſt not be exactly cloſed, for two 
reaſons z firſt, that acceſs of air favors and accelerates all ſublimations, and par- 
'ricularly this. Lemery obſerves juſtly, that the operation is accelerated greatly 
by directing a blaſt of wind upon the ſurface of the antimony. In the ſecond 

place, if the veſſels: were perfectly cloſed, they would be burſt by the expan- 
ion of the vapors, or of the contained air. E tte | 

Although flowers of antimony be compoſed of regulus of antimony and of 
ſulphur, as the antimony itſelf 1s, they nevertheleſs differ from it effentially in 

many reſpects: They have not the ſame metallic brilliancy. Their color is dif- 
ferent ſha:les of white, grey, and yellow. They are powerfully emetic. Theſe 


(A4) Frs are ſemi- tranſparent or opake luſtre, their firmneſs of texture, and to be 
ſtones, generally of a roundiſh form, and changed to a white calcareous earth or chalk. 
coveted with a white cruſt, of a ſmooth, Hence hey are almoſt always found covered 
uniform, ſhining texture, ſo hard as to ſtrike with a white chalky cruſt. They are alſo 
fire with ſteel ; calcinable by fire, ſo as to convertible into calcareous earth by fuſion, 

become white, 'brittle, a E to or vitrification with ſo much fixed alkali, 
Henckel, heavier than before (calcination ; that they ſhall reſolve into a liquid maſs 
| 1 acids j-and vitrifiable only by called the liquamen af flints, and by preci- 

the very violent heat of the largeſt ſpecu- pitation from the fixed alkali by means of 
Jums, ſuch as that of Vilette 


and not even acids. See Liquor of FLiNTs. . 


by the focus of a dens of Tf hirnhaus, ac- Flints are of the claſs of earths called 
cording to an experiment of Neuman. They at pra becauſe. theſe earths are generally 
are found generally in beds of chalk and of employed, together with fixed alkali, as ma- 
ſand, but never forming entire ſtrata of rock, terials in the making of glaſs. © See GLavs, 
25 jaſper does. By long expoſure to air and and EAkTHs (VITRIFIABLE). | 
10 the ſun, they ſeem to decay, to loſe their 


differen ce 
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differences prove that antimony ſuſtains a conſiderable alteration by this ſubli- 
mation. This alteration conſiſts in the diminiſhing the connexion betwixt the 
ſulphur and the _— of antimony, 

The difference of colors in flowers of antimony proceeds from the variable 
action of the fire and of the air upon this mineral during the operation. Pro- 


bably the emetic quality of flowers of different colors alſo differs. But this 


difference has not been obſerved,. as the flowers of antimony have not been 
much employed, becauſe of rheir uncertainty. | 

CCCIII. RED FLOWERS T ANTIMONY. Lemery 
gives a proceſs for making the red flowers of antimony. It conſiſts in diſtill- 
ing eight ounces of antimony, mixed with fourteen ounces of ſal-ammoniac,, 
or of flowers of ſal-ammoniac. Some volatile alkali is raiſed from the ſal-ammo- 
niac, and red flowers are ſublimed. _—— 

The portion of volatile alkali which riſes in this operation is diſen by 
the reguline part of antimony ; and as one part of this volatile alkali acts at 
once upon the ſulphur and upon the regulus of antimony, an antimoniated 
volatile liver of ſulphur is formed. I heſe red flowers are a kind of kermes, 
and differ from the ordinary kermes in having a volatile inſtead of a fixed al- 
kali. They are emetic, purgative, diaphoretic, inciſive, &c. as kermes is, and 
may be given in the ſame doſe as kermes is ; but are ſeldom uſed. However, 
a kermes made with volatile alkali may have peculiar virtues, and deſerves 
the attention of phyſicians. ; bur in this caſe it ought to be prepared in a more 
certain manner by employing uncombined volatile alkali, | | 

CCCIV. FLOWERS (ARGENTINE) of REGULUS 
of ANTIMONY. To make theſe flowers, regulus of antimony is pur 
into an unvarniſhed earthen pot, which is to be placed in a furnace ſo that its 
bottom may be red-hot, while its upper part ſhall be much colder. The por 
is to be covered with a lid, without luting it, and heat is to be applied 


during an hour or more. When the pot is cold, its internal ſurface, and alſo 


the remaining part of the regulus, is found covered with. white flowers, in form 
of beautiful, tranſparent, and ſhining needles. Theſe flowers are to be ga- 
thered with: a feather. After this, a ſecond ſublimation may be commenced, 
and managed as the former was; and thus the whole regulus may be changed 
into flowers, which requires much time. | 
Loemery directs that a ſmall lid or diaphragm ſhall be placed within the 
pot, at the height of three or four fingers thickneſs above the regulus. But 
this appears to be unneceſſary. Mr. Beaumé does not uſe this ſecond lid. 
He only inclines the pot fo, that all the 15 part of it ſhall be out of the 
furnace. He makes the bottom of it very” Fe and thus obtains a large quan- 
tity of flowers. ee on | | | ok: 
Theſe flowers ar to be nothing elſe than the earth of regulus of anti- 


,mony deprived of almoſt all its phlogiſton. They are not emetic nor purga- 
tive. They are not very volatile, and cannot eaſily be reduced into regulus. 
They are ſoluble in — regia. All theſe properties, together with their re- 
maining degree of volatility, ſhew that they contain ſome inflammable prin. 
ciple. They have alſo conſiderable” marks of a ſaline ſubſtance: They have 
not only the appearance of a cryſtallized ſalt, but are alſo entirely ſoluble in 


water, 
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water, as Mr. Beaume obſerves; although a a. 4 8 of water, which 
muſt alſo be boiling, is required for that purpoſe. Eight ounces of boiling 
water are capable of diſſolving half a grain of theſe.flowers. From this pro- 
perty we may ſuſpect that regulus of antimony contains a ſaline matter as 
one of its conſtituent parts, which is conformable to the opinion of ſome che- 
-milts concerning ſalts and metals. | X 
Nevertheleſs, if we conſider that regulus of antimony cannot be deprived of 
all the ſulphur with which it is united in its mineral ſtate, we may ſuppoſe 
that part of the acid of ſulphur may, by uniting with the earth of the regulus 
of antimony, give the ſaline qualities to the flowers of this metallic ſubſtance. 
CCCV. LOWERS ff ARSENIC. The white flowers of 
-arſenic are —_— but white afſenic itſelf ; which being .a volatile ſubſtance, 
unalterable by ſublimation, may be raiſed altogether, without any change. 
Flowers of arſenic are made, as all other flowers are, by ſubliming arſenic. 
See SUBLIMATION. | 
We ought to obſerve that they are not perfectly white, unleſs the arſenic 
from which they have been ſublimed has been perfectly dephlogiſticated and 
white. If the arſenic which is ſublimed be mixed with a Jittle ſulphur, the 
flowers will be more or leſs yellow, or red, according to the quantity of ſulphur 
which is ſublimed along with them. If the arſenic be in a reguline ſtate, or 
conſiderably phlogiſticated, its flowers will be more or leſs greyiſh or brown. 
Hence we ſee veins of theſe different colors among the arſenic which is found 
in commerce, and which is obtained by ſublimation in great works from arſe- 
-nical minerals. x 
As arſenic is very fuſible, when theſe flowers fix themſelves to any ſubſtance 
conſiderably. heated, they ſuffer a kind of fuſion, are agglutinated together, 
and form the denſe, compact, heavy, ſhining maſſes which are in the ſhops of 
.druggiſts. The nature and properties of flowers of arſenic .do not differ from 
thoſe of arſenic. See ARSENIC. 8 
CcCCvIl. FLOWERS of BENJAMIN, er BENZ O IN. 
To make flowers of benjamin, let a quantity of benjamin be put into a varniſned 
earthen pan, which is to be covered with another inverted pan of ſtone ware. 
The edges of theſe two pans ought to have been ground upon a ſtone, ſo that 
they fit well to each other. They are to be luted together with paper dipped 
in paſte. The earthen pan containing the benjamin is to be put upon a gentle 
fire, and which is not capable of raiſing the oil of the benjamin. With that heat 
the ſublimation is to be performed when the veſſels are cooled, they are to be 
unluted, and great care is to be that they be not ſhook. If the ſublima- 
tion has been performed, the inner — of the upper earthen pan will be 
found covered with fine ſparkling flowers like a very pure ſalt, forming cryſtals 
like flattened needles. A conſiderable quantity alſo of theſe flowers is generally 
found, which are not raiſed, and which cover the ſurface of the remaining ben- 
jamin. The flowers are to be ſwept off with a feather. _ RE 
43 The: ſucceſs of this operation depends on the degree of heat given, and the 
time employed. If the heat be too great, a part of the oil of benjamin will 
riſe together with the flowers, which will thence receive a Grey Je tinge. 
In this caſe they muſt be again ſublimed, and with a leſs heat. If, on the con- 
trary, 
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trary, a ſufficient degree of heat is not given, or the operation has not been 
long enough continued, all the flowers which the benjamin is capable of fur- 
fiſhing will not be procured. I he fame benjamin will, by repeating the ope- 
ration, furniſh more flowers.. | | X 
The proceſs formerly uſed to make theſe flowers confilts in putting the ben- 
jamin in an earthen pot, to the mouth of which is fittted a paper, or paſte- 
board conical head. But the method deſcribed above, which is ropoſed by 
Mr. Beaurne, ſeems to be preferable : becauſe the paper or paſteboard heads 
abſorb many flowers, which are conſequently loft, and alfo becauſe the earthen 
veſſel employed by Mr. Beaumé has a greater ſurface than the pot uſed in the 
ancient method; and quantity of ſurface is always favorable to ſublimation. 
The flowers of benjamin are a true concrete, volatile, and oily eſſential falt 
of benjamin, Th ve the ſmell of benjamin, and are inflammable, from 
the efſentia} oil which enters their compoſition. They ate foluble in — 
in ſpitit of wine, which ſufficiently proves their ſaline nature. Accordingly, 
Mr. Geoffroy obſerves, that this ſalt may be obtained by treating benjamin 
with water, and by cryſtallization. 
Benjamin is probably not the only reſin from which an eſſential ſalt of this 
kind may be obtained: perhaps, even all reſins contain ſuch effential ſalt, in 
— oh leſs quantity; and this is certainly one of thoſe which contain à great 
oan 83 1 
I Flowers of benjamin are conſidered in medicine as inciſtve, dividing, and fa- 
voring Gy r and are therefore given in the viſcous aſthina. They may 
be given from fix grains to twelve. See Resins, and SustfMAT IW. 
Il. FLOWERS # SAL AM MONA c. The 
flowers of ſal ammoniac are nothing elſe than ſal animoniac ſublimed ; for this 
ſemi- volatile ſalt ſuffers no decompoſition by ' ſublitnation. The proceſs for 
making theſe flowers contains nothing fingular, excepting that an equal part of 
decrepitated common . ſalt is generally mixed with the fal ammoniac, in order 
to divide this latter ſalt, and to facilitate its ſublimation.” By this ſublimation, 
ſal ammoniac may be purified from fuliginous and other matters, with which 
it is generally mixed. Bu 
ſolution in water, by filtration, and by cryſtallization. For this ſalt has 
property.of railing along with it in ſublimation very fixed matters, as we ſee 
the example of the flowers ——— — and with 
iron, called ens martis, and ens veneris, which are pothing elſe than ſal ammo- 
niac ſublimed with iron and with er. See Ammontac (SAL): 
CCCVIII. FLOWERS of SULPHUR. Flowers of ſulphur 


are crude ſulphut᷑ ſublimed in an apparatus of aludels. Sulphur cannot be de- 


compoſed without an intermediate ſubſtance in cloſe veſſels. Therefore flowers 
of ſulphur have no properties different from thoſe of pure ſulphur in maſſes. 
See Sulr nun. ; 

CCCIX. FLOWERS of ZINC. Flowers of zine ate the metallic 
earth of zinc, deprived of almoſt all its phlogiſton, and raifed in light flocks 
We | K 252 lags | ble, fe 

To make theſe flowers, zine is to be put into a large open crucible, ſet in a 
furnace which draws air well, When 4 — heat is ſed. che zinc kindles and 


burns with a white, vivid, dazzling flame, accompanied with a conſiderable 
O o quantity 


— 


t it may be better and more conveniently purified by N 


— — — 0 > 


— 
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quantity of white ſmoke. This ſmoke is condenſed in white light flocks, which 
float all round the laboratory. The greateſt part of theſe flocks, however, fix 
themſelves to the ſides of the crucible to the zinc. They are called 
Fowers of zinc, nibil album, or pompbolix. | | 

Although theſe flowers are raiſed into ſmoke in this operation, like a very 
volatile ſubſtance, they are really very fixed, Jas metallic earths are, when 
well dephlogiſticated ; and are ſo incapable of again ſublimed, that they 
reliſt the moſt violent fire, and are ſooner melte than ſublimed. If they are 
then raiſed in ſmoke during deflagration, this e is produced by the activity 
with which the zinc burns; and for the ſame reaſon, earths and coals extremely 
fixed are found in ſoot of wood and of moſt othey combuſtible matters. 

The flowers of zinc are ſoluble in acids, nearly as zinc is. See Zinc. The 
cauſe of this may be, that they retain ſome phlogiſton, But are difficultly 
- reducible into zinc, and were even believed to be incapable of reduction, till 
Mr. Margraaf publiſhed a method of reviving them, by expoſing them to a 
ſtrong heat together with ſome inflammable ſubſtance in cloſe veſſels. 

In the — uſed for the preparation of flowers of zinc, a conſiderable 
quantity of theſe flowers is found Red to its ſides, and to the ſurface of the 
Zinc, it any remains unburnt. Theſe latter flowers are much leſs white and 
ce than the former. I hey have been produced by the part of the zinc 
which burnt leſs vehemently than the reſt. Their color is greyiſh, from a cer- 
tain. quantity of phlogiſton which they retain. N 


Flowers of zinc alſo are obtained from furnaces in which minerals containing 


zinc are ſmelted, particularly that of Rammelſberg. 


They adhere in great 


quantities to the upper part of the internal ſurface of the walls of the fur- 


naces. But as theſe flowers ſuſtain a great heat, they are h 


fuſed and agglu- 


tinated together, forming maſſes, which muſt be taken off frequently in order 


to clear the furnaces. ) 
or pompholix. See CADMIA and ZINC. 


lowers of zinc in this ſtate are called cadmia for nacum, 


' CCCX. FLOWERS of VEGETABLES. (0). 


(e) FLowers. In this article, which is 
extracted from Dr. Lewis's notes on Neu- 
man's Chemiſtry, the colors only of flowers 
ſhall be conſidered. Very few of the colors 
of flowers of vegetables are durable, or can be 


made durable by any means know. The only 


permanent color is yellow, The red, the blue, 
the purple, the crimſon, and the violet are very 
periſhable. Many flowers loſe theſe colors 


merely by being dried, 1 by deing 


flowly dried in a ſhady ot warm place, 
'The colors of all of them periſh by keep- 
ing, even in the cloſeſt veſſels. The more 
haſtily are dried, and the more perfectly 
they are ſecured from air, the longer they 
retain their beauty 
of flowers extracted and applied on other 
bodies is flill more periſhable, 


+ The coloring matter 


Brus FLowaxs. The color of many 
blue flowers is extracted by infuſion in wa- 
ter ; but from others, water acquires only 
a purpliſh hue. Of thoſe which have been 
tried, not one gives a blue color to ſpirit 
of wine: ſome give no color, and ſome give 
a reddiſh color. The expreſſed juice of theſe 
flowers is rally blue. The blue juices 
and infuſions are rendered red by all acids; 
and the moſt florid red is given to them by 
marine acid, The flowers alſo, by macera- 
tion, impart a red color to acid liquors, 
Alkalis fixed and volatile, and lime- water, 
change theſe blue colors to green. And thoſe 
— or juices which have nothing of the 
color of the flower, ſuffer the ſame chan 
from the addition of acid and alkaline li- 
quors. Even when the flowers have — 


1 
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cccxl. FLUID IT. Fluidity is the ſtate of a body whoſe inte- 
grant parts are ſo diſunited and incoherent, that no ſenſible reſiſtance is oppoſed 
to their ſeparation in any direction; but which are nevertheleſs ſufficiently 


attracted by each other, to remain 
body. - 


adjacent, and to form an aggregate 


Hence fluidity is a middle ſtate betwixt hardneſs, in which the integrant parts 
of bodies adhere together firmly, and the entire want of aggregation, in 
which the integrant parts of bodies are ſo ſeparated and removed from each 
other, that their mutual attraction is no longer fenſible, | 


kept till their colors are loſt, their infuſions 
acquire a red color from acids, and a green 
color from alkalis, but in a leſs degree than 
when the flowers were freſh. The red co- 
lor produced by acids is ſcarcely moredurable 
than the original blue: applied upon other 
bodies, and expoſed to air, it gradually de- 
generates into a faint purple, and at laſt diſ- 
appears, without leaving a ſtain behind. The 

n produced by alkalis changes to a yel- 

w, which does not fade ſo ſoon, The green 
made by lime-water is more permanent and 
beautiful. Green lakes, prepared from blue 
flowers by means of lime water, have been 
uſed by painters, The flowers of cyanus have 
been much commended for affording elegant 
and blue pigments. But Dr. Lewis has not 
been able to extract from them any blue co- 
lor. They retain their color, when haſtily 
dried, longer than other blue flowers, but 
do not communicate their original color to 
= menſtruum. 

ED FLowERs readily communicate their 
color to water ; and thoſe of a full red color 
give to a reQtified ſpirit alſo a deep red tinc- 
ture, brighter, though ſomewhat paler than 
the watery infuſion, But the lighte red 
flowers, and thoſe which are pur lh, impart 
little color to pure ſpirit. The colors of 
infuſions of theſe flowers are ſuppoled to be 
heightened by acids, and to be rendered 

reen by alkalis. But this is not univerſal. 
F or amongſt thoſe examined by Dr, Lewis, 
the roſe colors and purpliſh red were changed 
by acids nearly as blue flowers are ; but the 
full deep reds were not. The deep infuſion 


of red poppies was turned by alkalis not to 


a green, but to a duſky purple. | 
ELLOW FLOWERS communicate to wa- 
ter and to ſpirit of wine durable yellow co- 
lors, not alterable but in degree by acids 
or by alkalis ; the former only rendering them 
paler ; and the Jatter, as alſo alum, cender- 


ing them deeper. Wool, or ſilk, im &. 
02 


nated with a ſolution of alum and of tartar, 
receives, on being boiled with the watery in- 
fuſion or decoction, a durable yellow dye. 
A durable yellow lake is prepared by preci- 
pitating with alum an infuſion of yellow 
flowers made in an alkaline ley. In — of 
the orange - colared flowers the yellow matter 
ſeems to be of the ſame kind as that of the 
pure yellow flowers; but the red matter 
ſeems to be different from that of the pure 
red flowers. The yellow matter is extracted 
from theſe flowers by water; and the remain- 
ing red matter is extracted by ſpirit of wine, 
or by a weak (ſolution of fixed alkali in wa- 
ter. Such are the ſaffron- colored flowers of 


Curtbamus. "Theſe flowers, after the yellow 


matter has been extracted by water, are ſaid 


to give a red tincture to ley, from which a 


deep red fecula ſubſides, called Sefflower, 
Spaniſh red, and China-lake, This pigment 
2 a beautiful red color to ſpirit of wine, 

ut none to water. The yellow farina or 
fine duft, reſting on the tips of the ſtamina 


of flowers, gives a fine bright yellow color 


to ſpirit- of wine, and a duller yellow color 
to water. The colors of both the wate 


and ſpirituous tinctures were heightened by 


alkalis rendered red by acids, and again re- 
ſtored to a yellow by adding an alkali. This 
is the only known inſtance of the yellow 
_ of a vegetable being rendered red by 
acids, 


. Writs FLowstRs, or their expreſſed 


juices, impart a green color to alkaline leys, 
but have not been obſerved by Dr. Lewis to 
give a red color to acids. 
owers of the common wild convoluulus give 
a _ low or orange color to water, which 
is affected by acids, by alkalis, and by alum, 
as the infuſians of w flowers are, The 
white flowers of 
tiful yellow color to water acidulated with 
ſpirit of nitre. | 
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A body may be fluid in two manners; firſt, by tlie figure of its primitive 
integrant parts, ſo that each of theſe parts ſhall not touch any other but in 
one point, or in one infinitely ſmall ſide, and conſequently have but little or no 
_ adheſion, Such a body muſt neceſſarily and naturally be fluid. Fire ſeems 
to be the only body poſſeſſed of this eſſential fluidity. 

The ſecond manner by, which a body may be rendered fluid is, to leſſen the 
contact of the integrant parts, to disjoin them, or even to ſeparate them from 
each other by the interpoſition of a fluid. All bodies, which can only be fluid 
in this manner, are evidently not eſſentially fluid, On the contrary, they are 
naturally more or leſs hard and ſolid, and can only have a mediate or ſecondary 
fluidity, Such all bodies in nature appear to be, excepting fire. Hence, with- 
out fire. no fluid would exiſt; all bodies would cohere together, and form a 
ſingle, folid maſs; and hence fire is the principle of all fluidity, But when a 
— is rendered fluid by fire, it may then be capable of giving fluidity to other 
bodies. Water, for inſtance, the fluidity of which is certainly cauſed by fire, 
may by interpoſing itſelf betwixt the integrant parts of gums and ſalts, give 
to them a fluzdity imilar in ſome reſpects to its own, 

Me muſt not confound the fluidity received directly from fire with the flui- 
dity received from bodies rendered fluid by fire. Some fubſtances are incapa- 
ble of receiving fluiduy directly from fire, but only through the intervention of 
fame other ſubſtance previouſly rendered fluid by fire. Such are gums, which 
are rather decompoſed than rendered fluid by fire, but which are readily ſoluble 
in water, Other bodies may be either rendered fluid directly by fare, or ſecon- 
darily through the intervention of another body. previquſly rendered fluid by 

re. Such, for. inſtance, are ſalts. They become fluid when expoſed alone to 
3 action of fire, and are alſo capable- of liquefaction by water. 

The principal difference- betwixt a body rendered fluid merely by the action 
of fire, and another body rendered: 3 the interpoſition of a fluid ſub- 
ſtance, is, that the integrant parts of the latter body adhere to thaſe of the 
5 and that this adheſion or affinity is the cauſe of the flui- 

OL. o | 

| This ſecondary. fluidity, therefore, given by interpoſition of a fluid! ſubſtance, 
is nothing elſe than a ſolution. The fluidiry given immediately by fite is called 
by. chemiſts, fuſſon; we therefore. ſuy that à ſalt is diſſolved in water, but 
not fuſed or melted. This. latter expreſſion is frequently uſed, thaugh very 
improperly. 

iſe Net and i nt differences betwixt the fluidity of fire, which is. 
eſſentially fluid, the oy of bodies fuſed merely by: the action of fire, and the 
fluidity of bodies. rendered fluid by. the interpolition- of others already fuſed, 
require that theſe different kinds of ſſuidity ſhould be diſtinguiſhed” by names 
appropriated to each. At preſent no ſuch preciſe expreſſions have been uſed. 
to denote them. Bodies habitually fuſed might be called fuid, and thoſe which. 
have only a ſecondary fluidity, might. be called 7iquid. But what, name. ſhall. be 
given to the primary and eſſential: fluidity of, fire? . 14 3 

This. want of ſuitable. —— ſhews. the. little attention given by che- 
miſts. and natural philoſophers to fluidiey, and te the properties of, bodies 


by which they give and receive fluidity. From not having reflected on the 
properties of fire, and upon the effects which it produces upon ather bodies, 


we 
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we have conſidered thoſe ſubſtances as having an independent fluidity, which we 
have generally ſeen in a fluid or fuſed ſtare ; ſuch as air, ethereal ſpirits, mercury, 
ſpirit of wine, and even water and oils ; although we frequently fee theſe two laſt 
mentioned fubttances become ſalid by cold, or want of active fire. Ine fixation 
of mercury by a ſufficient degree of cold, the poſſibility of which is ſuſpected 
in the Elemenis of the Theory: of Chemiſtry, and is aſcertained by experiments of 
ſome members of the Academy at Peterſburg, induces us to conjecture, that 
every body is naturally ſolid or hard; and that all fluid bodies receive their 
fluidity. from fire, which is the only ſubſtance eſſentially fluid. | 
However that may be, this is evident, that as the aggregation of every body 
which is fluid or liquid muſt be broken, or much dingniſh 
malt favorable ſtate for the formation of new unions , and that every ſubſtance 
which forms a new combination muſt neceſſarily have or acquire this ſtate. 
Therefore à preciſe; and extenſive knowledge concerning fluidity, and the pro- 
perties of bodies by which they give and receive fluidity, is exceedingly 


important in chemiſtry. See AGccREGATION, SOLUTION, Fx, FuSion, ard 


Lieytraction: | % 

CCC XII. FL UO R. This word, uftd as an adjective, is applied to 
ſignify: the babitual fluidity of any ſubſtance, or that property by which a fub- 
ſtance cannot be rendered ſolid, and is employed as an epithet to diſtinguiſh ſuch 
ſubſtances. from others of the fame kind, but which are habitually ſolid, or 
which may be rendered ſolid. Acids, for inſtance, which are habirually fluid, 
as all: the mineral and ſome vegetable acids, are called fuer acid, in order to 
diſtinguiſh them from the. acid: of tartar and acid eſſential ſalts, * whieh are 
naturally concrete. Alſo volatile alkali treated with quicklime, or with metallic 
earths,. fo that it is always liquid and not cryſtallized; is called fuor volatile 
alkati, to diſtinguiſh it from the concrete: and cryſtallizable volatile alkali. 

By fluor, uſed ſubſtantively, is meant a cortain kind of ſtone which is fuſible, 
or which facilitate: fuſion. Such are the greateſt part of ſpars, which are called 
ſtnors. Thus, for example, in talliing of a white or colored ſpar, which is 
found in the matrix of an ore, we ſay chat this matrt is mixed with a white, 
greens or yellow fluor. Ser Bran. (f)' wah 


Y Fuuons: Mineralogiſts differ very all ſtones poſſeſſing the following properties 
much in deſcribing fluors ;. ſome giving that may be properly referred, whether they be 
name to colored quartz cryſtals, called alſo tranſparent or opake, colored or not colored, 
falſe emeralds, falſe rubies, &. (See CRys- cryſtallized or poſſeſſing no determinate form. 
TAL); and to cryſtallized, priſmatical, cu- 1. They are not ſufficiently hard to ſtrike 
bieal, or: pyramidal colored ſtones, more ot fire with fleel. By this property the colored 
leſs tranſparent; and others making the word quartz cryſtals are excluded, 
ſynonimous with fufible ſpar, their deſ= 2. They are not —— acids. 
criptions of which alſo are very different: 3. They have not the diftingaiſhing pro- 


nevertheleſs, as the ſtones called fuſtble ſpars perties of gypſeous or of argillacedus earths. 


are diſtinguiſhable from ſpars pro fo 4, They are fuſible by fire without addi- 
called, a cheraRtetiftic' mark of which is to tion. Pott, Cronſtedt, and others ſay, that 
conſiſt. of particles of à rhombeidal or other they are not fuſible; but Mr: Engeſtrom, 


determinate ſigure, whereas thoſe called the Tranffator of Cronſtedt's Mineralogy, 


foſible or vitreous ſpars are ſeldom ſo formed 3 affirms, that he has fuſed all the fluors which 


we think that theſe fuſible-ſpars may beicom-- he has tried by means of x'blow-pipe;; and 


| prehended under the name fluors, to which alſo Mr, D'Arcet found, by his experiments, 
| | that 


4 


ed, fluidity is the 


— — 2 — 
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CCCXIII. FLUX. This word is ſometimes uſed ſynonimouſly with 
fuſion. For inſtance, an ore, or other matter, is ſaid to be in liquid flux, when it 
is completely fuſed. * 331 $h 

But the word flux is generally uſed to ſignify certain ſaline matters, which 
facilitate the fuſion of ores, and other matters which are difficultly fuſible, in 
eſſays and reductions of ores. Fixed alkalis, nitre, borax, tartar, and common 
falt, are the ſaline matters of which fluxes are generally compoſed. But the 
word flux is more particularly applied to mixtures of different proportions of 
only nitre and tartar ; and theſe fluxes are called by particular names, accord- 
ing to the proportions of theſe ingredients, as we ſee in the following 


articles. _ | 
CCCXIV. FLUX (WHITE). White flux is made with equal parts 
of nitre and of tartar detonated together, by which they are alkaliſed. The 


reſiduum of this detonation is an alkali compoſed of the alkalis of the nitre and 
of the tartar, both which are abſolutely of the ſame nature. As the proportion 
of nitre in this mixture is more than is ſufficient. to conſume entirely all the 
inflammable matter of the tartar, the alkali remaining after the detonation is 
perfectly white, and is therefore called white flux; and as this alkali is made 
very quickly, it is alſo called extemporanecus alkali. When a ſmall quantity only 
of white flux is made, as a few ounces, for inſtance, ſome nitre always remains 
undecompofed, and a little of the inflammable principle of the tartar, which 
| yes a red or even a black color to ſome part of the flux : but this does not 
ppen when a large quantity is made of white flux; becauſe then the heat is 
much greater. This ſmall quantity of undecompoſed nitre and tartar which 
remains in white flux is not hurtful in moſt of the metallic fuſions in which 
this flux is employed: but if the flux be required perfectly pure, it might eaſily 
be diſengaged from thoſe extraneous matters by a long and ſtrong calcination, 
i — See CALCINATION. a 
CCCXV. FLUX (CRUDE). By crude flux is meant the mixture 
of nitre and tartar in any proportions, without detonation. Thus the mixture 
of equal parts of the two ſalts uſed. in the preparation of the white flux, or the 
mixture of one part of nitre and two parts of tartar for.the preparation of the 
black flux, are each of them a crude flux before detonation, It has alſo been 
called white flux, from its color; but this might occaſion it to be confounded 
- with the white flux above deſcribed. The name therefore of crude flux is more 
convenient. = | 


that they were fuſible. I have alſo, by a 
very conſiderable heat, fuſed ſome of thoſe 
white opake fluors, which are ſaid to be 
ſimilar to the petuntſe, one of the materials 
of which the Chineſe compoſe their por- 
ceJain. | | 
5. With much more moderate heat they 
greatly facilitate the fuſion of calcareous and 
argillaceous earths, and of the topaz, ac- 
cording to Mr. Pott. For which quality 


they have been much employed in the ſmelt- 


ing of ores, as they promote the fuſion of 
the adhering earths. on | 
6. When heated ſlowly and gradually, 
they emit a. phoſphoreſcent light; and by 
being made red-hot they loſe this property. 
any of theſe fluors are very heavy, and 
indeed the heavieſt of all unmetallic ſub- 
ſtances, if they be unmetallic. Mr. Pott 
ſays, that by fuſing them with marble he 
has obtained ſometimes, but not always, a 
ſmall portion of lead. 15 


Crude 
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Crude flux is detonated and alkaliſed during the reductions and fuſions in 
which it is employed, and is then changed into white or black flux, accorqin 
to the proportions of which it is compoſed. This detonation produce 
effects in theſe fuſions and reductions, if the ſwelling and extravaſation 
detonating matters be guarded againſt... Accordingly, crude flux may 
loyed ſucceſsfully in many operations; as, for inſtance, in the ordinary oper 
or procuring the regulus of antimony. | * | 8 
CCCXxvI. FLUX (BLACK & REDUCING). Black flu“ 
is produced from the mixture of two parts of tartar and one part of nitre 
detonated; together. As the quantity of nitre which enters into the compoſition 
of this flux is not ſufficient to conſume all the inflammable matter of the tartar, 
the alkali whick remains after the detonation contains much black matter, of the 
nature of coal, and is therefore called black fun. | 
This flux is deſignedly fo pre „ that, it-ſhall contain a certain quantity of 
inflammable matter ; for it is thereby capable not only of facilitating the fuſion 
of metallic carths like the white flux, but alſo of reviving theſe metals by its 
phlogiſton. From this property it is alſo called reducing flux; the black flux, 
therefore, or crude flux made with ſuch proportions of the ingredients as to be 
convertible into black flux, ought always to be uſed when metallic matters are 
at once to be fuſed and reduced, or even when deſtructible metals are to be 
fuſed, as theſe require a continual ſupply of phlogiſton to prevent their calcina- 
tion. See NiTRE, REDUCTION, and TARTAR. .' 0 47 
CccCxvII. FORGE. An ordinary forge is nothing but a pair of 
bellows, the nozzle of which is directed upon a ſmooth area, on which coals are 
placed, The nozzle of a pair of bellows may be alſo directed to the bottom of 
any furnace, to excite the combuſtion of the coals placed there, by which a kind 
of forge is formed. In laboratories, there is generally a ſmall furnace conſiſting 
of one cylindrical piece, open at top, which has at its lower fide a hole for 
receiving the nozzle of a double bellows. This kind of forge-furnace is very 
convenient for fuſions, as the operation is quickly performed, and with few 
coals. In its lower part, two inches below the hole for receiving the nozzle of 
the bellows, may be placed an iron plate of the ſame diameter, ſupported upon 
cwo horizontal bars, and pierced near its circumference with four holes diame- 
trically oppoſite to each other. By this diſpoſition, the wind of the bellows, 
puſhed forcibly under this plate, enters at theſe four holes ; and thus the heat of 
the fire is equally diſtributed, and the crucible in the furnace is equally ſur- 
rounded by it. This contrivance is uſed in the forge-furnaces for melting 
copper, with this difference only, that theſe furnaces are ſquare, which is a 
matter of no conſequence. | 4 43 f G. | 
As the wind of bellows ſtrongly and rapidly excites the action of the fire, a 
forge is very convenient when a great heat is to be applied quickly: but it is 
not ſuitable when the heat is to be gradually encreaſed, | 
The forge, or blaſt of bellows, is uſed-in ſeveral operations in ſmall z as, to 
fuſe ſalts, metals, ores, &c. It is alſo much uſed in works in the great, which 
require heat, without much management, and chiefly in the ſmelting of 
oretz..and falon:of-menilic manzys.. oO Here gg a 
CCCXVIII. FRITT. Fritt is a mixture of ſeyeral ſubſtances intended 
to be fuſed together for the purpoſe of making glaſs. After theſe ſubſtances have 
| been 


* 
2 * 
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been mixed together, they are generally expoſed during a certain time to a more 


or leſs ſtrong. hear, which is, however, incapable of compleatly fuſing them. 
The intention of this operation is either to effect a flight union betwixt theſe 


matters, or to free them more perfectly from any inflammable or extraneous 


matter, by this calcination. See ViTRIFICATION. 
 CCCXIX. FRUITS. ( 
CCCXX. FULIGINOSI 
the black matter which accompanies the flame of oils and of vily ſubſtances. 
See Soor. 1 | ns”, 


CCCXXI. FULMINA TION: - Fulmination is the fudden and 


violent exploſion and inflammation of certain bodies, which are therefore 


called fulminating. Such are the exploſions of fulminating powder and of ful- 
minating gold. The exploſion of theſe matters is called falmination, from the 


noiſe accompanying it, by which it reſembles thunder. | 
CCCXXII. FUKNA CE. Furnaces are chemical inſtruments uſed for 
containing combuſtible matters, by the burning of which the heat requiſite for 
operations is procured; and alſo for containing the fubſtances chemſelves to 
which — mr —— lied. n * bend W's: 73 
As chemiſts require ifferent operations all the poſſible degrees of heat, 
from the weakeſt to the ſtrongeſt, and as the form of furnaces contributes 


(e) Fxurrs are conſidered only as coloring 


T Y. By this word is meant ſoot, or 


is a pigment ſufficiently durable, ſoluble in 


materials in this article, the greateſt part of 
which is extracted from a note of Dr. Lewis 
to his Tranſlation of Neuman. The red 
Juices of fruits, as of currants, mulberries, 
elder berries, morello and black cherries, when 
inſpiflated and dried, may be again diſſolved 
in water, to which they give nearly the ſame 
red color as they do when freſh. Rectified 
ſpirit extracts the tinging particles, and ac- 
quires a brighter color than the watery folu- 
tien; becauſe. much of the mucilage is 
left undiſſolyed by the former. The red 
ſolutions and the juices are ſametimes made 
dull, and ſometimes more florid, L-, acids, 
and are generally rendered purpliſh by al- 
kalis. The colors of theſe juices are gene- 
rally periſhable. They are not deſtructible 
by the fermentation. of the liquors ; but 
they quickly decay when the juice is 


ſpread thinly on any ſubſtance, and dried in 


open air. T he bright lively reds are ſooneſt 
changed. The dark, dull red ſtain of the 
black cherry is conſiderably durable. The 


| bright red fruit of the opuntia' or prickly pear” 


is an exception to the above rule; as it 
gives, according, to Labat, a, beautiful red 
dye. The ripe berries of buckthorn ſtain 
paper of a green color. From-theſe is pre- 
pared the 'ſubſtance called ſap- green, which 


| berries dried whilft 


water, but not miſcible with oil. Tne ſame 
alum-water, 


oollen cloth, ared 


a purple pigment. 
with - bes tartar, receives, on 


boiled with the berries, a perihable yellow | 
7 


dye. The French berries, or graine d“ 
one of the moſt periſhable yellow d 
berry of the ſpecies of buckthorn, 


uon, 
„ is 4 


common blue paper receives its color from 


this juice; and that the red rags called turnſol, 


employed for coloring wines and other li- 


* _— in 
are ſaid to yield a yellow- pig-. 
ment ; and.when they have nm aunt» 


t is ſaid, - 
that the berry of the hel/iotropium tricuacum 
ſtains paper of a green color ; and that this 
green is ſoon changed to a blue; that the 


quors, are tinctured by the ſame juice turned 


red by acids. Mr. Niffole ſays, that the 
coloring juice is obtained, nut 
ries,. but from the tops of the plant. The 
Dutch are aid 


cipal one. | 

The ſeeds of ſome plants, as of fem, are 
covered with a fine fhining red membra 
The pellicles of the ſeeds of an American 


tree afford the red maſſes called annette, 
erlean, and reren. See ANN ro. 


gre atly , 


che ber 


to prepare theſe rags from 
other materials, of which archil 4 


ne. 


- 


T U R 289 


greatly, as we ſhall ſee, to produce the different degrees of heat; have 
contrived many furnaces of different forms and conſtructions ; but all theſe 
furnaces may be reduced to a ſmall aumber of general diſpoſitions, which we 
_— is a kind of hollow lindrical or priſmatical, wi 
urnace is a ollow tower, cy or priſ „wit 
two A principal openings; the one below, called the door of the aſb-bole; 
and the other immediately above this, called the door of the fre: place. Betwixt 
theſe two doors a grate is placed horizontally acroſs the interior part of the 
furnace, dividing the whole cavity of the furnace into two parts: the lower 
is called the aſb- hole, becauſe it receives the aſhes which fall from the fire-place. 
The door of the aſh-hole gives admittance to the air neceſſary for maintaining 
the fire within the furnace, The upper cavity of the furnace 1s called the fire- 
place, becauſe it contains the combuſtible matters. Through the door of the 
-fire- 1 freſh fuel is to be introduced, to ſupply the place of what is 
conſumed. 

This ſimple furnace, ſimilar to that uſed in kitchens, is ſufficient for many 
chemical operations. In the fire-place, amidſt the coals, crucibles may be 
placed for the fuſion of fuſible matters; ſuch as lead, tin, biſmuth, &c. or for 
the calcination of matters which ire but little heat for their calcination ; ſuch 
as the alkali for making Pruſſian blue, bezoar mineral, &c. | 

On this furnace may alſo be baſons for evaparations, alembics for 
diſtilling in the water-bath, pots with ſand for digeſtions and diſtillations 
to be performed by means of a ſand-bath and a gentle heat, either with alembics 
Or wich retorts. ; 

As ſeveral of the operations made with this furnace are of long duration, and 
as the furnace requires a. continual ſypply of fuel; chemiſts have contrived to 
adapt to it a magazine of coals in form of a hollow tower, cloſed in its upper part, 
and fo diſpoſed, that while the coal of the fire-place is conſumed, that of the 
tower falls down and ſupplies its — The furnace thus diſpoſed is called an 
athanor, or the furnace of ards. See ATHANOR, See PLaTEs. 

The lamp. furnace is a kind of athanor, in which the heat is produced and 
maintained by the flame of a lamp introduced within it. This furnace has 
_evideatly no occaſion for an aſh-hole, a grate, or a fire-place. It has only one 

opening below, through which the lamp is introduced, and a kind of ſmall 

chimney made in its upper and lateral part, for circulation of air, to keep up 

the flame of the lamp, and to give vent to the ſmoke. This furnace is very 

convenient for diſtillations which require little heat. A water-bath or ſand-bath 
be fitted to it. It is particularly uſeful for digeſtions. See PLATEs. 

The reverberatory furnace is the 
covered with a piece 'of the ſame diameter and form as the furnace, which is 
generally cylindrical, This piece is croſſed in its lower part by two bars of iron 

ed hori y and parallel te each other, and at its upper edge it has a 
mi circular cut. This piece conſequently farms a third cavity, which is called 
the Laboratory, becauſe it is intended to receive the retorts containing the 
matter to be diſtilled. ere to the 
nacłk of the resort, which, as we have ſaid under the article DisT1L.:4aT1ON, ought 
to be inclined at an 1 The uſe of the two bars at the bottam 
of the laboratory is to lupport the — 
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Above the piece we have now deſctibed is a fourth piece placed, the form of 
which is that of a ſpherical cap, or of an inverted dome: it is accordingly called 
the dome. This dome has an equal diameter to the other piece, to which it is 
to be fitted; and in its lower edge it has a ſemi - circular cut, which correſponds 
with the ſimilar cut of the lower piece; and theſe together form a circular 
opening: the dome has in its top another opening or ſhort tube, through which 
the air contained in the furnace paſſes, and is a kind of chimney. x.. 
The” uſe of the dome is to keep up the heat all around the retort which is 
placed in the furnace, and to apply a certain degree of heat to the upper part or 
vault of the retort, by reflefting or reverberating it: hence it is called a rever- 
beratory. ' By this diſpoſition the vapors which riſe in the retort are determined 
more efficaciouſly to paſs through its neck. We may judge after this deſcription, 
that reverberatory;furnaces are only uſed for diſtillations with a retort, in which 
- certain degree of heat is nheceſſar . eee 
Diſtillation may be performed in reverberatory furnaces, either in naked fire, 
by placing the retort immediately upon the bars, or in a ſand- bath, by placing 
upon theſe ſame bars an iron veſſel, in the upper edge of which is a ſemi- cireular 
cut. Into this iron veſſel is put fine ſand to the thickneſs of one or two fingers: 
then the retort is to be placed init; and, laſtly, it is to be filled with ſand vp to 
the arch of the retort:- If the heat be required to be of a certain ſtrength, the 
iron veſſel muſt have a diameter ſo much leſs than the internal part of the fur- 
nace, that an empty ſpace of about the thickneſs of a finger ſhall be left betwixt 
them, excepting on the ſide where the neck of the retort is; and there the hollow 
cuts of the furnace and iron veſſel that correſpond to each other ought to join 
exactly. See? PLATEs. TREES Aeli 2 $620 07340. 19905; 2: 
The melting furnace, on wind furnace, is intended to produce the- greateſt 
degree of heat that can be excited without bellows. This furnace dught to be 
ſo conſtracted that a current of air ſhall conſtan ly paſs through the fire- place; 
and the more ſtrongly and rapidly this air paſſes, the more intenſe will be the 
heat in the furnaccmmemmmmeae . n % ene 
The chief method for producing this effect is to leave in the 1 * part of 
the furnace a ſpace cloſe on every ſide, excepting above and below; becauſe the 
air contained in this cavity being rarefied and expelled by the heat produced by 
the fuel burning in the furnace, a vacuum is here formed, which the external 
air neceffarily- tends to occupy from its gravitty9 . 
This being eſtabliſned, the furnace ought evidentiy to be ſo diſpoſed that the 
external air ſhall be obliged to enter at the aſh-hole, and to K through the 
fire- place, to fill the vacuum which is continually forming both in the internal 
part of the furnace and in its upper cavity. SO EPI WOE? 
WMe ovghit'to obſerve; that the column of air which correſponds with the 
upper parte of the furnace, being a little ſhorter, and conſequently lighter, than 
the column which correſponds with the lower part, the air appears naturally 
determined to enter at the bottom, and to go out at the the top of the furnace; 
ſo that if this furnace was a hollow cylinder, the lower and upper mouths of 
which were equal, and if the fire-place was in the middle, the air would pro- 
bably paſs through it from bottom to top; but this difference of the two columns 
being almoſt infinitely ſmall, the velocity of the current of air would be as 
ſmall: but if, inſtead of this diſpoſition, the furnace be contracted in its upper 
part, and if it be made to become a tube of leſs diameter, then the rarefied air 
| is 


and even, if the air ſhould be prevented from equally intenſe. 
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is obliged conſiderably to accelerate its courſe in paſſing through a ſtraiter ſpace· 


and thereby overtormes more eaſily the preſſure of the ſuperior air: hence the 
air introduced through the lower part of the furnace, in order to fill the vacuum 
which is continually fotming in its upper part, paſſes ſo much more rapidly 
through the fire- place as it finds leſs obſtacle above; and conſequently this: dit+ 
1 furnace neceſſarily determines a ſtrong and rapid current of ' aw 

paſs through it, from the bottom tò the top: e f 

From what has been ſaid we may eaſily perceive, that the more the ſpace or 
air is rare fied in the upper part of the melting furnace, the ftronger and more 
rapid is the external current of ait which is obliged to enter the ce to fill 
up this vacuum; and conſequently the more intenſely the coals muſt burn. 

ence theſe furnaces produce ſo much more heat, as the tube which is at their 
u 1 called the tube of aſpiration, is longer. But we muſt obſerve, that 
Alt 


« 4 
th 


of the tube ought to be to the diameter of the furnace as 2 to 3 nearly, parti- 
cularly when the tube is long enough (+). The opening at the bottom of the 
furnace may be equal in width to the body of the furnace, or it may 
be contracted, if the air be required to ſtrike the fire with more force 


ind rapidity: After all theſe principles, we now proceed to the conftruc- 


tion of a good melting furnace. The body of this furnace does not differ 
from that of a ſimple furnace, except that it is, or may be open, or almoſt 


7 () The diameter of the tube ought to narrowing the door of the aſh-hole, the air 
have a certain proportion, not to the door of will paſs down the wide tube, which will 
the aſh-hole, but to the ſpaceleft by the in- then contain two diſtin&t columns of air, 
tervals of the grate ; and both theſe ought one aſcending, and the other deſcending. 
to bear a certain proportion to the diameter The following proportions ſeem to me to be 
of the fire-place. The proportion mentioned preferable : I 
by the Author, which the diameter of the tain 144 ſquare inches, let the area of the 
tube ſhould hold to the diameter of the fire- tube, and the ſum of the ſeveral intervals of 
place, as two to three, ſeems to allow too the grate be, each of them, 30 ſquare inches: 
great a width to the tube, When the tube but in certain ſtates -of the fire, for in- 
is too wide, more air paſſes through the ſtance, when it is thoroughly kindled, the 
furnace than is neceflary for the maintenance upper vent may be advantageouſly til}, fur- 
of the fire atid conſumption of the fuel ; by r contracted by regiſters, by which much 
which means the furnace is greatly cooled; fuel may be faved, andthe fire kept more 
paſſing through in too large a quantity, by : 
Pp 2 entirely 


the area of the fire-placecon- 


2 r 


however, 
(4) Moſt fuſible ſubſtances may be fulcd, 
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entirely open, below, and ſupported upon feet, or a kind of tripod, which 
ferves as an aſh-hole. An elliptical form is generally given to it, with intention 
to concentrate the heat (i). The 2 part of this furnace is terminated by a 
dome higher than that of the reverberatory furnace, called the cap. This cap 
has two openings, one of which is placed laterally and in the front; it ought to 
be large, and to be capable of being cloſely ſhut by a door: the other is at the 
top, and ought to be a tube of a convenient diameter, upon which other tubes of 


_  mdeterminate length are adjuſted. 


Fhis furnace has no laboratory, or rather its laboratory is the fire-place itſelf, 
for the matters to which the hear is to be applied are placed in the fire-place, 


ad furrounded by the burning coals. * 


The melting furnace may have a door to the fire-place ; but this door oughr 
to be kept ſhut during the operations. It only ſerves for the more — 
examination of the condition of the crucibles or other matters placed in the 
furnace, and not for the introduction of freſh. fuel, for which purpoſe the door 
of the cap is intended. This latter door ought to be very large, that a con- 
fiderable quantity of coal may be thrown: in at once. The reaſon why this door 
preferable to the door of the fire-place for the introduction of the fuel is, that 
the current of air may not be diſtarbed in its direction; and therefore the lateral 
door ought. to be kept open as little as poſſible. I, "IN 8 

When the internal diameter of ſuch a furnace is 12 or 15 inches, when the 
diameter of the tube is 8 or 9 inches, and its height 18 or 20 feet, and when. 
the furnace is well ſupplied with fuel, an extreme heat is produced: in leſs 
than an hour the fire will be white and dazzling, like the ſun; its heat will be 
equal to the ſtrongeſt degree of heat in a glaſs-houle furnace. In leſs than two 
hours may be melted whatever is. fuſible in furnaces (+). The hotteſt part of 
this furnace is 4 or & inches abave the grate. | | 

Chemiſts generally believe that the power of a melting furnace is greatly 


. encreaſed by a wide and high aſh-hole, or by bringing the air which is to enter 
i through a long pipe from without the houſe in which the furnace ſtands : but 


theſe advantages are either imaginary, or only relative to. the vacuum formed in 
the upper part of the furnace. If indeed a furnace be ſo placed that the 
ing of us aſh-hole ſhall be fitted to the mouth of a great cavity; as to a 
cave, 2 inſtance, in the roof of which a hole is made, into which this furnace 
is to be fitted; and if this cave has no other opening than through the bottom 
of the furnace; then a very ſtrong current of air will paſs from the cave acroſs 
the furnace, although the furnace had neither cap nor tube: but we muſt 


* obſerve, that thig current of air will always be ſtronger if the furnace is pro- 


vided with a dome and tube ; and ſecondly, if the air be determined to paſs 
from the cave acroſs the furnace, even without dome or tube, this muſt proceed 


(i Tre inequality of the ſurface of the fades in a much leſs time: nevertheleſs we find 


| of the furnace prevent any advantage from N. D'Arcet's Memoir concerning the 


fwors the, elliptical form- of furnaces, even if effects of a violent and long- continued hear, 

heat, were-ſuppoſed: to diſfuſe itſelf, like light, that by. prolonging the action of fire, he had 

oaly in right lines, and to be thereby e been able to _ ſubſtances which had 

of cancentration by reſlexion; a ſuppaſition, reſiſted the moſt violent fires continued only. 
which cannot be admitted. during a ſhorter time. 


only 
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only from the heat of the furnace rarefying the ambient air, by which the more 
eondenſed air of the cave is determined to paſs through the furnace to ſupply 
the place of this rarefied air. In this caſe, the chamber in which the furnace 1s 
laced, ſerves inflead of the dome and tube. This happens in a laſs-houſe- 
urnace. Theſe furnaces are built upon ſubterranean vaults, which ſerve as 
aſh-holes. The internal capacity of theſe furnaces is very great, and 1s occupied 
only partly by the combuſtible matters,. and by the pots _—_— the glaſs : 
hence the air of the aſh-hole is continually introduced there to fill this empty” 
ſpace : beſides, the heat is always very great in the domes under which the 
— are built; the contained air is — continually rarefied ; ſo that 
; they. ſerve as the dames and tubes of furnaces to draw the air from the 
vaults, | | | 

The pipe which is ſometimes fitted to the aſh-hole of melting furnaces does 
not contribute to the draught of the furnace, excepting the laboratory in which 
the furnace ſtands be ſmall and confined: for then the air of this laboratory, 
being ſoon heated and rarefied, becomes leſs proper for exciting fire. than the 
colder external air which the pipe ſupplies. See PLATES. 

The furnace called the eſſay or cupelling furnace is of a priſmatic quadrangwlar: 
„ and is chiefly uſed to make cſſays of the value of ſilver, or of filver ores. 
is furnace is compoſed of an aſh-hole, a fire - place, and an upper part which 
terminates it above, like a quadrangular truncated pyramid. The fite- place and 
aſh hole are not, properly ſpeaking, ſeparated from each other, becauſe this 
furnace has no grate (1) ; hence the coals in this furnace fal to the bottom: in the: 
lower part of the furnace are three ſmall doors, two in. the ſides, and one in the 
front: above this latter door is a fourth door, placed like that of the fire-place 
of a ſtmple furnace; and at the bottom of this door are two iron bars, placed 
within the furnace horizontally and parallel to each other. I heſe bars are 
intended to ſupport a muffle, the mouth of which correſponds exactly to the laſt 
mentioned door. In this muffle the cupels and veſſels capable of containing the 
matter to be heated are to be placed.. | 

The top of this furnace is. truncated,. and forms a. pretty large aperture, 
through which: the fuck. is to be introduced. Some of theſe furnaces have a. 
{mall hole in the front of this upper part, through which an iron rod is intro- 
duced to puſh the coals down, and which alſo ſerves to ſhew the ſtate of tha 
fire. In ſome of theſe furnaces the upper part is terminated by a ſhort tube, 
which- on ſome occaſions. is convenient; for although the internal capacity of 

_ this furnace, including its upper part, makes a ſufficient draught for theſe 
operations, a greater heat may poſſibly be required, and this is effected by 
apting a tube to this furnace. See Ess avs. 

Some operations, which muſt be made either m:a-muMe or in D 
furnace, require the ſtrangeſt melting heat. The diſtillation of Kunckel's phoſ+- 
— for inſtance, requires a heat much ſuperior to that of ordinary diſtillations. 

ays alſo of porcelain and vitrification, which ought to be done very cleanly, and 
therefore under a muffle, require a very violent heat, which cannot be procured. 
in an ordinary eſſay furnace. In. theſe caſes a tube may be fitted to the diſtilling 


(1) A grate would certainly render this furnace much more convenient; in the plate; 
therefore which we have added of this furnace a grate is repreſented... 
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or to the effay-furnaces, like that of the melting furnace; and thus as ſtrong a 
heat as is wanted may be procured, Sze ProspHorvs, PoxcklAlx, ViIrRIfI“ 
CATION, . (Mm) | | | | 

Chemiſts have contrived many other furnaces, and ſome very complicated, 
for particular purpoſes ; but they are moſtly embarraſſing, ill-contrived, and 
even uſeleſs: for by the furnaces above deſcribed an able operator may 
perform perfectly well every chemical operation. - 
All theſe furnaces may be either portable, and compoſed of baked earth 
hooped with iron rings, or covered with iron plates, if they are intended to be 
more durable; or they may be fixed and ſtationary, and made of bricks and 
tiles. This depends on the ſize and diſpoſition of the laboratory. 2 
The matter of all chemical furnaces is always a clay which ought to be of a 
good quality. Common clays do well enough for furnaces that are not intended 
to ſuſtain very violent heats, by which furnaces are apt to be cracked and 
deſlroyed, even before the operation is finiſhed, unleſs they are made of the 
moſt pure and refractory clay. See the clays moſt proper for this purpoſe under 
the article CLay. | 28 | 

In theſe furnaces no iron bars or ſupports ought to be uſed, as that metal 
is very quickly melted, calcined, and deſtroyed. All the ſupports within theſe 
kinds of, furnaces ought to be of the ſame clay of which the furnace conſiſts, As 
the heat is much. leis in the tube than in the body of the furnace, this tube is 
frequently made of iron plates, excepting its lower part, which ought always 
to be made of clay. Theſe tubes of iron plate have many 3 as they 
are light and manageable; but they have a great inconvenience, which is, that 
their inner ſurfaces are ſubject to calcine; hence wheh much flame paſſes 
through them, ſcales fly off from the iron with noiſe; which falling upon the 
crucibles and muffles, diſpoſe them to vitrify, becauſe iron is a powerful flux to 
clay. The whole tube ought therefore to be made of clay. 

When the tube is long, it ought to be ſtrengthened by iron rings and hooks , 
but theſe ought to be ſo arranged that the tube may be lengthened and 
ſhortened, according as the greater or leſs heat may diſpoſe it ; otherwiſe it 

might crack. 

I he furnaces deſcribed in this article are employed, and are neceſſary, for the 
ſeveral operations of chemiſtry. Many of them are alſo uſed in the arts, in 
manufactures, and in works in the — ſuch are the furnaces for glaſs, 
pottery, porcelain, and for ſmelting of ores. What is peculiar to any of theſe 
turnaces may be found under the article of the art in which it is employed. In 
other reſpects their ſtructure is conformable to the general principles eftabliſhed 
in the preſent article. (u) 5 TEN 

* CCCXXIII. FUSIBILITY. Fuſibility is a quality which renders 
bodies ſuſceptible of becoming fluid; when expoſed to a certain degree of heat. 


(n). See a plate and deſcription of a very are repreſented, and the deſcriptions an- 

commodious furnace for experiments on vi- nexed; in which the proper compoſitions for 

rrification, and on the making of porcelain, lining the inſides of furnaces made of plated 

and for many other purpoſes. - iron, and the methods of applying them, are 
(u) See PLATES, where ſeveral furnaces related, | 


Fuſibility 


Fuſibility is the reverſe of the refractory quality; ſo that the leſs the heat is 


which is requilite for the fuſion of any ſubſtance, the more fuſible it is. 

Bodies differ much from each other as to their degrees of fuſibility. Some 
of them, as air and mercury, are fo fuſible that the heat of the atmoſphere is al- 
ways ſufficient to keep them fluid: others, as ſome oils and water, which are 
naturally ſolid with the degree of cold marked o in Reaumur's thermometer, are 
preſently melted when — are expoſed to a greater heat: other ſubſtances 
again, as lead, tin, biſmuth, &c. are habitually ſolid in the greateſt natural 
heats; but are fuſible with a degree of heat leſs than is requiſite to make them 
rg] : and, laſtly, others are not fuſible till they become red, and even white, 
by heat: ſuch are ſilver, gold, copper, iron, glaſs, &c. 

As the fuſion of a body is cauſed by the interpoſition of fire betwixt its 
integrant parts, by which their adheſion is deſtroyed, we cannot conceive any 
other cauſe of the greater or leſs fuſibility than a more or leſs intimate contact, 
and a more or leſs ſtrong adheſion of the integrant parts of different bodies ; 
which are diſpoſitions depending on the figure of theſe parts. See HarDNess 
and FLupITY. EW | | 

CCCXXIV. FUSION. Fuſion is the ſtate of a body rendered fluid 
by fire. See FLutbiTY and Fus1BiliTY, | | | 
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CCCKXVI, 


ALI ANU M. (p) 


CCcCRKXx. Goitzanc (vo) 


CCCXXVII. 


ALLEY. This name is given to reverberatory fur- 


naces, in which ſeveral retorts may be placed at the ſides of each other. As 
theſe furnaces are oblong, and have lateral openings, they have been ſuppoſed 
20 reſemble galleys, and have thence received their name, 


CCCXXVIII. GALENA. (9) 


CCCXXIX. GALLS. e) 


(e) GaLANGAL. The Indian root called 
greater galangal reſembles ginger in ſmell, 
taſte, and chemical compoſition, The ſmaller 


| galangal has a ſtronger and more agreeable 


ſmell than the former, and a more pungent 
and hot taſte, like that of pepper. From 16 
ounces of this root ſcarcely two ſeruples of 
oil were obtained; and this oil poſſeſſes little 
of the pungency of the root. Six ounces of 


extract were obtained by means of water 


from 16 ounces of the root; and an ounce 
and a half from the ſame quantity by means 
of ſpirit of wine. The watery extract was 
the more pungent of the two. Neuman. 
(p) GALBANUM is a gum- reſin, contain- 
ing more of a reſinous than gummy matter, 
Spirit of wine extracted from a pound of it 
nine ounces and a half, and water extracted 
from the ſame quantity only three ounces. 
The-ſmell, flavor, and peculiar taſte of gal - 
banum xcfides in an eſſential oil, which may 
be raiſed in diſtillation either by means of 
water or of ſpirit of wine. From a pound of 
banum fix drams of effential oil may be 
obtained. This oil, or a great part of it, is 
of a blue color, ſometimes 4 * bright 
blue. By expoſure to air thi color is 
changai to a purple. Mu II 


** 


(40 GALENA is the name of a lead ore, 
conliting of cubic-particles, and compoſed of 
lead mineraliſed by ſulphur, with which alſo 
2 little il ver is almoſt always united, See 
Oase of Las. 

(r) GALLs are exereſcencies found upon 
oak trees, and are among the ſtrongeſt ve- 
getable aſtringents. Extracts made from 
galls, either by water or by ſpirit, poſſeſs all 
the aſtringency of theſe ve le ſubſtances, 
From ſixteen drams of galls fourteen drams 
were extracted by water ; and from the ſame 
quantity twelve drams and two ſcruples were 
extracted by ſpirit. Galls, like other vege- 
table aſtringents, or the infuſions of theſe 
ſubſtances, being added to ſolutions of green 
vitriol, or to dilute and ſaturated ſolutions of 
iron in any acid, change the color of theſe 
ſolutions to a deep blue or black. The 
black liquor thus produced is the baſis of 
inks, and of many black dyes. See BLack 
and IuK. When the green vitriol is diſ- 
ſolved, and when the galls are infuſed in 
diſtiled water, or in common ſpring wa- 
ters, the color ced by mixing them 
is, according to Dr. Lewis, blue: but if the 
ſmalleſt portion of alkaline ſalt be diſſolyed 
in the water, or if this water has any — 


8 & 9 
CCCXXX. GAMBOGE. (5) 


CCCXXXI. GANGUE. 
CCCXXXII GARLIC. (7) 
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Gangue is the matrix of ores. See Maraix. 


CCCXXXIII. GARNET. () 


CCC XXIV. G A'S. This name is given by chemiſts to the volatile in- 


tendency, however ſmall, the color produced 
will be purpliſh or reddiſh. Theſe colors, 


when rendered more intenſe, by adding more 


of the coloring ſubſtances to the water, ap- 


pear of a black color. The blackneſs pro-- 


inflammable matter of the _ — 
hen by calcina- 


. 
1 


Blue ſerrugindus precipitate, 


from Pruſſian blue by this property, thatiit 
is. ſoluble by | acids, whereas the latter 
cipitate is not ſoluble. Thus, the black 
coloring matter of inks may be diſſolved by 
acids, and their color thereby deſtroyed; 
Alkalis alſo deſtroy the blackneſs of inks, 
diſſolving the aſtri or inflammable ad- 
hering matter, and leaving the iron in an 
ochery ſtate, ſimilar to the precipitates of 
iron, formed by adding alkalis to ſolutions 
of that metal in acids. The blackneſs 
deſt by adding acids to ink is recovered 
dy addition of alkalis ; and converſely. . 
I bave not found that galls precipitate 
other metallic ſubſtances z but I have ob- 
ſerved, that when added to metallic ſolu- 
tions, the precipitates afterwards formed from 
theſe by fixed alkalis, were deeply colored, 
and generally purple. 

| (of Gancocs is an acrid gum · reſin, the 
gummy parts of which are fo intimately 


| ſome; reſia, and a: 
eſſential oil, in which the whole ſmell, taſte, 

and peculiar qualities of garlic refide.. From 
thirty-two ounces of 0 lic diſtilled with 


.. dram of this oil. | 
) GARNET, Granetus gemma, is a ſtone 


* 6 
ned brilliant than any other gem; it is tranſparent, 


blended with the reſinous, that greateſt part 
of it is ſoluble either by water or by ſpirit of 
wine. It forms a beautiful yellow pigment, 
and is much uſed as ſuch by painters. Dr. 


Lewis ſays; — — a beautiful and 
in 


durable citron-yellow to marble, whe- 
ther rubbed in ſubſtante an the bot ſtone, or 
applied, as Dragon's blood is, in form of a 
ſpirituous tincture. When it is applied on 
cold marble, the ſtone is 8 to be 
heated, to make the color penetrate. 


tt) GA,. The roots of garlic con- 


tain a <onfiderable” quantity of mucilage, 
very {mall portion of 


water, Neuman could ſcarcely half a 


ranked amongſt thoſe called gems, tho! leſs 


ſametimes more and ſometimes leſs; generally 


of adark-red color, but ſometimes yellowiſhor 
brown; the eighth ſtone in hardneſs from dia- 
mods; and fuſible by fire. Cronſtedt forms a 


diſtinct order of the garnets and the baſaltes, 
which he calls terra granatz. The diſtinguiſh- 
ing of theſe garnet earths is, that t 
are more fuſible in proportion as they con 
tain leſs metallic matter, and are more tranſ- 
parent and glaſſy in their texture. In other 
reſpects they reſemble the filiceous order of 
earths. See BaSALTz®s. All garnets con- 
tain iron; maſk of them contain tin alſo ; 
and ſome, according ta. Mr. Swab, contain 
iron and lead. Fheir forms are various; 
ſome having fix fides, and others having a 
cater number. To imitate eri 
irects, that twenty pounds of cryſtal frit, 
ſixteen pounds of calx of lead, three ounces 
of manganeſe, half an ounce of zaffre, ſhould 
be fuſed together during twelve hours ; and 
that the vitrified- maſs,” after it is ſeparated 
from any lead which may have been revived 
by the fuſion, muſt be again kept in fuſion 
during ten hours. . . 4 
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viſible parts which eſcape from certain bodies, and which cannot be retained 
and collected, ar leaſt without grat difficulty, and mixture of other ſubſtances. 


Thus, for example, the noxious vapors which riſe from burning charcoal, and 

m matters undergoing the ſpirituous and putrid fermentations, the volatile 
part of ſpirituous e waters, the fpiritus rector of ſome ſubſtances, ſuch as 
muſk, may be called the gas of theſe bodies. | | 
The gas of moſt fubſtances, particularly thoſe which affect the nerves, ſtems 
to be nothing but pure, or almoſt pure phlogiſton, which is diſengaged from 
bodies without, ignition. The mineral noxious vapors called damps may be alſo 


ranked amongſt vapars called guss at leaſt thoſe 
8 


"+ 4 


(2) | 


See Daub 
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ot them may which are inviſible. 
a GE L. I. Y. (r) 
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CCCX XXVII. GILDING. Gilding, is the art of applying exceed- 


Jpgly, thin layers of PIC. dee the ſurfaces of certain 
ne AF! tant | 


i LD. 9 „n 3,101 
haue occaſioned ſeveral inquirits and diſcoveries 


dhe exttrnal appears 1 
IL de ſuſtre and beauty of gold 
concerai 


the art 
and various management. | 

A color of gold is giyen by paintin 
— — 2 my rg 
$0 braſs and te ver, by y 
which being t arent, news all 


7 


the different methods of apphying it to different ſubſtantes. 
gilding is very extenſtve, and contains many particular operatians, 


kind of gilding. Thus a very fine-golde 
7 — metals 4 gold- colored varmiſh, 


ſubſtances, to give them 
Hence 


and by varniſhes, without employing 
n color is given 


Hianey of the metuls beneath. Mau 


ornaments of braſs are varniſhed) in. this manner, Which is red gd Lagern 


to diſtin 


al " GELATINoOus and GELLY. See JELLY: 
» (3) Gems are certain ſtones: conmſiſting of 
the /ilicers, or what is improperly cn 
vitrifiable earth, much valued for their luſtre, 
tranſparency, color, hardneſs, weight, and 
rarity. Theſe are, diamonds, rubies, ſa- 
phirs, topazes, emeralds, chryſolites, ame» 
thyſts, garnets, hyacinths or jacinths, be- 
rylls or aqua marinas. The order in which 
they are enumerated: hows their relative 
* —.— See rach of theſe ar- 
ticles, Dramonns; Runes; Gr. 
(2) GenTian, From ſixteen drams of 
the root of gentian Neuman obtained fix 
drams and a half of reſinous extract by means 
of ſpirit of wine, which contained all the 
bitterneſs of the gentian; and from the ſame 
quantity he obtained; nine. dramas of gummy 
extract, which was-confideranly bitter, but 
leſs ſo than the ſpirituous e * 4 
() The baſis of theſe lacquers is a ſolu · 
tion ofthe reſinous ſubſtance, called ſeed- lac, 


a guiſh them from thoſe which are really gilt. Silyer-leaves thub värn 
are put upon leather, which is chen called gilt leather. ( 


'4 
4 


in ſpirit. of wine, The ſpirit. of wine muſt be 
much dephlegmated ; and ſbr this pur- 
authors direct dry pot- aſni to de thrown 
into it, which — water, and with 
it forms a liquid! diſtin from the ſpirit ; 
— being — at the bottom of the 
veſſel, eparated . by decanting the 
ſpirit, 37 this method — ſpirit — 
— but, at the ſame time, it 
iſſol ves a part of the alkaline ſalt, by which 
& - acquires ealor,. and alſo communicates a 
to the lacquer of imbibing moiſture 

from air. Theſe inconveniences are pre- 
vented by adding to the ſpirit of wine thus 
dephlegmateq ſome calcined alum, the acid 
of which unites with the alkaline ſalt re- 


main ing in the ſpirit, and forms with it a 
vitriolated tartar; which not being ſoluble in 
ſpirit of wine, falls to the botrom, together 
"with the earth of the: decompoſed alum, and 
the ſuperfluaus alum, if more be addedithan 


is neceſſary, To a pint of the ſpirit thus 


dephlegmated, 
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Amongſt the falſe gildings may alſo be reckoned thoſe which are made with 
thin leaves of copper or b > called Dutch Maf, In this manner are made all 
the kinds of #4, is called gilt paper. 

In the true gilding, 9000 is applied to the ſurface of bodies. The gold 
intended for this. purpoſe ought. in general to be beat into thin teaves, or : gol 
wiſe divided into very fine parts. 

As metals cannot adhere well merely by contact to any but to other metallic 
ſubſtances, when gold is to be applied to the ſurtace of ſame-unmetallic body, 
that ſurface muſt be , previouſly covered with ſome gluey and tenacious ſub- 
ſtance, by which the gold ſhall be made to adhere. Theſe ſubſtances are in 
general called e. Some of theſe are made of vegetable and animal — 
and others of oily, gluey, and drying matters. Upon them the leaves of gold 
are applied ; and when the whole is dry, the work is to ir finithed and polified. 
Wood chiefly is gilt in this manner; but it muſt be previouſly covered with 
ten or twelve layers of chalk, mixed with glue diſſolved in water. That forms 
- a body or coat, which hurts the ſculpture and mouldings upon the wood; bur 
is neceſſary for furtiiſhing the gold with a ſofter ſupport; otherwiſe, if the gold 
was applied to the wood without the interpoſition of this 2 it would be apt to 
be tora and rubbed off, when burniſhed, that is, poliſhed with a hard inſtru- 
ment, nnen 5 ci ur 3 

egmated, about 3 ounces of powdered ſufficient! thick. A varniſh containing le& 
el 1s = wa ade 4 in IE of hes 2 te abi 

mage wie I wor to ten 
n — a reddiſh dans oe hpi mo Wien it 8 —— 
88 22 and cles (#5) When IM, yet and ch ſub- 
en aa mu and an- Rances are to be gi 

ks x my "4 be 22475 are Pet be 5 72 viouſly covered with — 2 
it the color required, which tems 2 16 on which, when An moſt dry, gold 
covered. by b. 7120 trying . 0 mixture | 1 e applied, and preſſed down. with 


ſilver leaf, cotton, or hare's — When the 
readily ſoluble in the above Je ebe 2 is, 5 the gold is to ul burnjſhed. 
of lac, Fr the grate ren of i _ When, the work. js re: wired to be of 
ing them i io any p method tęſiſt rain or moi * it ought to be 


is do diſſolve them ſeparately in 1 uan- ,prev covered with à cumpolition of 
po of the tinfure of wry in 6 che the 05 oll and yellow ochre ground together; 
color of the lacquet may Be adjuſted by etwiſe, a water-ſfize may be uſed, which is 

mixing together the ſolution of gamboge, LN l parchment or 

which is yellow, with that, of ,agnotto, . white in water, and. by ning ith 

which is reddiſh-yellow. Generally, two this me Ae 

parts of the ſolution of gamboge are 4 12 lac auuſt be lai upon the wood, ee 

to one part of the ſolution of anñotta Saf- | 2 4 lioen layer of the ſame. ſue mixed, with 


| Tops dragon's blood, turmeric,  ; er . Lally, another mixture, 
rd nd yllw coloring materials, are ſome- Qalled 4225 is to by” applied above theſe ; 
for the ſame purpoſes, but are not che gold, leaves are to be fixed. 


N eſerable to the two abovg- 8 the uſe of i make 
Taki, $ then to be Jad, with a b bb, ago 225 — A der 


i th leaves of ſilver of ting revioully 2 to — Ap 

| 0 N e 5 1 by the inter- ——.— boy = 
vention of ſome ſizp; ant], when the varmih . a Tale — or dil of. Ap, R PR 
is wi 'acher layers are to be ſpread till it N glaſles may be gilt by p yiag. i a 


3% 3 
n apphing ; pol Won metals is entirely different. The ſurface 
0 


of the metal to be gilt is firſt to bè cleaned; and then leaves are to be applied 
0 it, which, by means of rubbing with à polifhed blood-ſtone and a certain 
kee heat, are made to adhere perfectiy well. ()) e 
Gold is apphed to metals in ſeveral other manners. One of theſe is by 
previouſly forming the gold into a paſte or amalgam with mercury. Ser 
AMALG Ax. 8 51 i 5 
Wich this amalgam the ſurface of the metal to be gilded is to be covered; 
then a ſufficient heat is to be applied to evaporate the mercury; and the gold is 
laſtly to be burniſhed with a blood-ſtone. (4 785 5 
a very thin coat of varniſh, upon whieh the that metal, in the following manner: It firſt 
gold leaf is to be fixed; and when the var- diffolves part of the mercury of the amalgam; 
niſh is hardened, may be burniſhed. This and when this ſolution is applied to the 
varniſh is prepared by boiling pawdered am- copper, this latter metal having a ſtronger 
ber with linſeed oil in a braſs veſſel to which diſpoſition to, unite with the nitrous acid 
a valve is fitted, and by diluting the above than the mercury . precipitates the mer - 
ſolution with fou or five times its quantity cury upon its ſurface, in the fame manner 
of oil of turpentine; and that it may dry as a poliſhed piece of iron precipitates upon 
ſooner, it may be ground with ſome white its [ſurface copper, from - a-ſolution of blue 
lead. : vitriol, When the metal to be gilt is thus 
(e) In this manner filver Jeaf is fixed and covered over with a thin coat of mercury, it 
durniſhed upon braſs in the making of what is readily receives the amalgam. In this ſoly- 
called Frenth plate, and ſometimes alſo gold tion and 8 of mercury, the prin- 
leaf is burniſhed upon copper and upon iron. oo uſe of the nitrous acid in the proceſs of 
(4) This method of gilding by amalgama- gi bg rs to me to conſiſt. The ainal- 
tion is - er en} me g copper, or an _ cing equally fpread over the ſurface of 
allay of cof per, with i fall portion of zinc, the met: e of a bruſh; 
which more readily receives the amalgam, 8 is then to be evaporated by a 
and is alſo preferable for its color, which heat juſt ſufficient for that purpoſe ; for if 
more reſembles that of gold than the color it be tog great, part of the 155 may alſo 
of copper. Of the method of preparing the be expelled, and part of it will run together, 
 atalgam of £610, ff the werd ee. Abd ve ſore of che farface of the metal 
The proportion of ftrcury to gold is gene- bare: while og mig? fo evaporating, the 
"rally as fix or to ofie.  'When the | of to de, from time to time, taken 
metal to be gift is Wrought or chaſed, it the fire, that it may be examined, that 
-ought to be previouſly covered with 2 the amalgam may be ſpread more equally b 
' filver,” before the amalgam is applied, that means of a bruſh, that any defeQive part 
this may beeafier fpread : but when the fur- of it may 1 covered, and that the heat 
Face of the metal is Cr * may not be ſuddenly applied to it: when the 
de applief directly to it. The quickfilver or mercury is evaporated, which is known b 
amalgam is made to adhere to the meta! by the ſurface being entirely of a aul 
means of © little aqua · ſortis, which is rubbe yellow color, the metal muſt underg: 
on the metallic ſurface at the ſate time, other operations by which the fine golden 
which this ſurface is cleanſed from any ruſt color is given to it. Firſt, the gilded piece 
or tartnſh/ which might prevent the union or of metal is rubbed with a ſcratch-bruſh, 
© adhefjon' of the metals. © The uſe of | (which is a bruſh” compoſed of braſs wire) 
nitrois wid in this operation ig nor confined till its ſurface is made ſmooth ;' then it is 


"nbrelf 46 cleanſe the futface of Ty» CH ve rene 
de gilt from an ruſt ot tatnifh jt may have ing wür, and fs again expoſed to the fire till 


* 3cquired;; but it alſo greatly facilitates the the wax be buriit öff. This wax is compoſed 
a 2pplication oſ che amalgam to the ne of beein- wax mixed with ſome of the ſ low- 
19 4 e | ing 


G 


manner: 
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Finally, ſome metals, particularly ſilver, may be gilt in the following 
4 * F C\ 


Let gold be diſſolved in aqua regia. In this ſolution pieces of linen are to 
be dipt, and burnt to black aſhes. Theſe aſhes being rubbed on the ſurface of 
the ſilver by means of a wet linen rag, apply the particles of gold which they 
contain, and which by this method adhere very well. The remainiag part of 
the aſhes is to be waſhed off; and the ſurface” of the filver, which in this Hate 


ing ſubſtances; red ochre; verdegriſe, copper- 
ſcales, alum, vitriols, borax. By this ope- 
ration the color of the gilding is heightened ; 
but muſt be further improved by another 
operation. This conſiſts in covering over 
the gilt ſurface with a ſaline compound; in 
expoling it thus covered to heat till the ſaline 
matters acquire a certain color and appear- 
ance, known to artiſts; and laſtly, in ſud- 
denly quenching it when thus brought to its 
proper degree of heat, in urine, water, or 
other liquid. Different artiſts uſe different 
receipts for the tion of the faline 
compound ; but all, or moſt of theſe receipts 
coutain nitre, ſal ammoniac, or common 
ſalt, alum, or ſome vitriolic ſalt ; to which 
they add verdegriſe, borax, or other matters; 
all which muſt be powdered and mixed, or 
boiled, with urine, Some artiſts thiak that 


they give an additional luſtre to their gilt 


work, by dipping it after it has undergone 
the foregoing operations in a * prepared 
by boiling ſome yellow material, as ſulphut, 
orpiment, or turmeric, in water or in urine, 
er with tartar, common. ſalt, and other 
ine ſubſtances. Theſe operations cannot 
be well explained, unleſs experiments were 
made to diſcover by what of the numerous 
ſubſtances uſed - -- ſame time, the ** 
are produced. In the mean time, I wi 
hazard ſome conjectures concerning this 
ſubject. The effect produced by Hg 
the gildi won i Be Ang its 
color; and ſeems to me to be cauſed by a 
more thorough diſſipation of. ſome mercury 
remaining the firſt evaporation of it, 
which is well effected by this equable appli- 
cation of heat. The produced by the 
ſaline compound is that of giving the genuine 
color >; _ I ſimilar to up 5 
piece ipped in aqua regia, by w 
any tarniſh upon its ſurface is diſſolved, and 
its true color is made to r. Accord- 
ingly, in all the receipts which I have ſeen 


gives a rich and 


for the preparation of this ſaline compound, 
I have always found one ingredient to be 
nitre, another to be common talt or fal am- 
moniac, and a third to be alum or fome 
vitriol. Now, by expoſing thele to the fire, 


an aqua regia is actually produced, the 


vitriolic acid of the alum or of the vitriolie 
ſalt decompoſing the other two ſalts con atu- 
ing the marine and nitrous acids ; by which 
means theſe acids are ſo diſengaged that they 
can, thus formed into an aqua tegia diſſolwe 
ſome of the ſurface of the gold, and tus 

ive it its genuine color. Ibis action of 
the marine and nitrous acids upon the gold 
muſt evidently be continued but an excced- 


ing ſhort time; the artiſt therefore watches 


the appearance of the ſaline compou: 

which, from the urine or other 2 
containing ſome inflammable matter, be- 
comes black, upon the application of a cer- 
tain degree of heat; and then he quickly 
plunges it in water. Laſtly, the only advan- 
tage from th: laſt operation is, that a part af 
the yellow matter, as the ſulphur, or tur- 
meric, remains in ſome of the hollows of 


the. carved work, in which the gilding is 


to be more —_— and to which it 

id appearance, 
Iron cannot be gilt by option, un- 
leſs, as it is ſaid, it be previouſly coated with 
copper by dipping in a ſolution of blue 
vitriol. Iron may alfo receive a golden coat 
from a ſaturated ſolution of gold in aqua 
regia, mixed with ſpirit of wine, the iron 
having a greater affinity with the acid, from 
which it therefore precipitates the gold. 
Whether any of theſe two methods be appli- 
= 1 ve A A but the method 
commonly employed o upon 
iron is that A. — 
gold- leaf upon this metal when heated fo as 
to become blue; and the operation will be 


more perſect if the ſurface has been pre- 
viouſly ſcratched or graved. 


Another 


1 
— 2 — Ip Tube — — 2 —ðè _— - wv 


N 
does not ſeem to be gilt, is to be burniſhed with a blood-ſtone, till it acquire 


$02 e Ge: I 


a fine color of gold. This method of gilding is very eaſy, and conſumes a 
very ſmall quantity of gold. Moſt gilt ornaments upon fans, ſnuff-boxes, and 
other toys of much ſhow and little value, are nothing but ſilver gilt in this 
manner. | 

Gold may alſo be applied to glaſs, porcelain, and other vitrified matters. 
As the ſurface of theſe matters is very ſmooth, and conſequently is capable 
of a very perfect contact with gold leaves, theſe leaves adhere to them with 
ſome force, although they are not of metallic nature. This Sliding is fo 
much more perfect, as the gold is more exactly applied to the ſurface of the 
glaſs. The pieces are then to be expoſed to a certain degree of heat, and 
burniſhed lightly to give them luſtre, (e) 

Theſe are the principal methods of gilding. Silvering is performed by 
proceſſes very ſimilar to theſe, and founded on the ſame principles. () 

CCCXXXIX. GILLA VITRIOLI. This name is given to 


white vitriol purified by cryſtallization, which was formerly given as an emetic, 


from half a ſcruple to a dram. See VIrRIOI. 


CCCXL. GINGER. (g) 


Another method is mentioned by authors 
of gilding upon metals, and alſo upon earthen 
ware, and upon glaſs; which is, to fuſe 
gold with regulus of antimony, to pulverize 
the maſs which is ſufficiently brittle to ad- 
mit that operation, to ſpread this powder 
upon the piece to be gilt, and expoſe it 
to ſuch a fire that the regulus may be eva- 
porated, while the gold remains fixed. The 
inconveniencies of this method, according 
to Dr. Lewis, are, that the powder does not 


adhere to the piece, and cannot be _— 
ſpread ; that part of the gold is difhpatec 
along with the regulus ; that glaſs is fuſible 

with the heat neceſſary for the evaporation 
of regulus of antimony ; and that copper 
is liable to be corroded by the regulus, and 
to have its ſurface rendered uneven. 

(e) A more ſubſtantial gilding is fixed 
upon glaſs, enamel, and porcelain, by ap- 
plying to theſe ſubſtances powder 0 cold 
mixed with a ſolution of gum arabic, or with 
ſome eſſential oil, and a ſmall quantity of 
borax, after which a ſufficient heat is to 
be applied to ſoften the glaſs and the gold, 
which i, then to be burniſhed. With this 
mixture any figures may be drawn. The 
powders for this r may be made, 
1. By grinding gold leaf with honey, which 
is afterwards to be waſhed away with water; 

2. By diſtilling to dryneſs a ſolution of gold 


in aqua regia ; 3. By evaporating the mer- 


from an amal of gold, taking care 
to Air well the — end of the 
proceſs ; 4. By precipitating gold from its 
ſolution in aqua regia by applying to it 2 
ſolution of n vitriol in water, or ſome 
copper, and perhaps ſome other metallic 
ſubſtances 4 -2h 


Sitvering by amalgamation is ſeldom 
iſed, as it yo not ſucceed nearly fo 
well as the ding e amalgamation. 

common method of ſilvering metals, as braſs, 
or of making French plate, is that mentioneti 
above of burniſhing ſilver leaves, from twenty 


to ſixty, upon the piece of metal 
4 po pi previoufly 


(s) Ginczrs. From ſixteen” ounces of 
the root of common ginger, about a dram 
of _ the _o and flavor, but 
not the of the ginger, be 
obtained by Fan ation. Vit face alan 
tity of root yielded with rectiſied ſpirit an 
ounce and two ſcruples of reſinous extract, 
containing all the pungent matter 'of the 
root. Water alſo extracted four ounces from 
ſtz:een ounces of the root. The watery ex- 

t feems 


tract was conſiderably pungent, but it 
to receive its pungency from ſome part of 
the reſin which is mixed with it; for the 


refin remaining in the root after the ex- 
tration by water, contains greateſt part of 
the pungent matter. Neuman. (Ip 
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CCCXLI. GLACIES MARIA. % N 

CCCXLII. GLASS. Glaſs is a hard, ſolid, brittle, tranſparent ſub- 
ſtance. It reſiſts, when it is of a good quality, the action of air, water, acids, 
and all other menſtruums. Laſtly, it is not fuſible without a very ſtrong heat. 

The large quantity of vitrifiable earth which enters into the coinpoſition 
of glaſs, gives it all theſe qualities. But as this earth is fo ditficultly fuſible, 
when it is . pure, that it cannot be fuſed and vitrified by the greateſt fires of 
our furnaces; other matters, and particularly ſalts, muſt be mixed with it, 
by which its fuſion is facilitated, and fo intimate an union 1s formed, that 
it makes with them but one body. Theſe fluxes therefore enter into the com- 
poſition of glaſs. We only give here the definition of glaſs, and refer to the 
article ViTR1F1CAT10N for what we have to ſay on this important ſubject. 


CCCXLIII. GLASS T ANTIMONY. The method of pre- 


paring glafs of antimony, is by calcining crude antimony with a moderate heat 
till no more vapors of ſulphur riſe, and till it be reduced to a grey aſh-colored 
earth or calx. This calx is then to be put into a crucible, placed in a good 
melting furnace; and a ſufficiently ſtrong heat is to be applied during an hour, 
or an hour and an half, or rather till it be converted into a tranſparent glas. 
1he operation may be known to have been well made, by dipping an iron 
rod into the crucible. In that caſe, ſome” vitrified matter will adhere to the 
end of the iron rod, and will be capable of being drawn out into fine wire, 
like ordinary glaſs. The crucible is then to be taken from the furnace, and 
the glaſs is to be caſt upon a-ſmoock plate of copper, which ought ro have 
been previouſly heated to dry it perfectly. This glaſs, when cold, is of a 
tranſparent hyacinthine color, more or leſs yellow or reddiſh. 

The earths of all metallic matters are diſpoſed to fuſion and vitrification, 
when they il} retain” a portion of their inflammable principle. If this 
portion be too large, they may be melted more eaſily; but the maſs will be 
opake, and more or leſs approaching the metallic ſtare, If, on the contrary, 
theſe earths are too much dephlogiſticated, they are ſo much more refractory, 
as they have Joſt more of their phlogiſton, and at laſt become entircly 
unfuſible, at leaſt in the fires of our furnaces, when ſo much dephlogiſticated 
as to poſſeſs only the properties of pure earths. Therefore metallic glaſs ought 


to be conſidered as in a ſtate intermediate betwixt that of metals and of 


earths. Accordingly the glaſs of antimony, like all the others, is ſo much more 
colored, fuſible, heavy, and leſs tranſparent, as the antimony employed has 
been leſs calcined. | 

As plaſs of antimony is chiefly prepared for the purpoſes of medicine 
and as its emetic quality, which is its chief virtue, depends on the quantity 
of inflammable principle which it retains ;. this glaſs, to be well conditioned, 
ought ro be moderately fuſible and tranſparent, of a hyacinthine color, not 
too clear, nor too deep; laſtly, it ought to ſmoke, while it remains fuſed. 


(hb) Gracites Marrz, or lapis ſpecularis, ble, while thoſe of glacies ma- i are in- 
is a tranſparent, laminated, ſclenitic or gyp- flexible. Some of theſe laminated gypſums 
ſeous ſtone, For its properties ſee GyPsUM. have a rhomboidal form, and are then called 
Its 22 is very ſimilar to that of talk, /elenites, or gypſcous ſpur others have no 
but differs from it in this circumſtance, that detcrminate form. 
the plates of which talk conſiſts are flexi- wh 

n 
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When the glaſs is poured out, this ſmoke condenſes panty in white: flowert, 
which fix the ſurface of the glaſs and upon the plate of copper. 

_ Hence the eſſential point for making beautiful and good glaſs of antimony 
is, to give the antimony the preciſe degree of calcination which is neceſſary z | 
which is not very eaſy. Accordingly the operation ſometimes fails; bur 
the exceſs or defect of the calcination may be remedied. If the calx be too 
fuſible, and if ir flow into a fluid matter which is not tranſparent, nor is 
capable of being drawn out into wire, as glaſs is, we may conclude that the 
calx has not been ſufficiently calcined. In this ſtate, the fire ought to be 
diminiſhed, the crucible uncovered, and, after the matter has been allowed 
to ſmoke during a certain time, the fire may be encreaſed, and a tranſparent 
glaſs will be obtained. But if, on the contrary, the calx cannot be made to 
flow or vitrify well, this ſhows that the calx has been too much calcined, 
This fault may be remedied by throwing into the crucible about a ſixteenth 
part of the weight of the calx, of crude antimony, and then fuling the whole. 
1 his ſmall quantity of crude antimony not only gives phlogiſton to the calx, 
which thereby becomes more fuſible, but alſo tome mineral ſulphur, which 
produces the ſame effect; for glaſs of antimony ſeems always to retain a certain 
NE — . Aae 

n the calx of antimony | preparation T $ is 

evidently of difficult fuſion, a ſtrong heat ought to be applied Nickly ; 
for by being kept long moderately hot in the crucible before it is hd, it 
is more and more calcined, and at laſt rendered unfuſible. Some calxeg are ſup- 
poſed to have been too much calcined for this operation, becauſe they were 
not — — to ſtrong fire ſufficiently quickly. | FJ 
_ Glaſs of antimony is more eaſily and perfectly ſoluble in acids, and par- 
ticularly in oily acids, than the regulus ; wherefore, when taken internally, 


it produces more conſiderable as an emetic. For this reaſon alſo, it 
is combined with cream of tartar. for the preparation of ſibiared or emetic 


Formerly it was given: medicinally without other preparation than levigation. 
But its uſe has been relinquiſned by prudent; phyſicians from the violence 
and uncertainty of its effects, which are produced by the ſame cauſes as thoſe 
explained under the article Taxtar (EE ic). Nevertheleſs it is given ſucceſs · 
fully by very able phyſicians in ſome diſeaſes, as in the colic of miners. But 
not withſtanding the experience which has eſtabliſhed the uſe of it in theſe 
caſes, probably emetic tartar might be adminiſtered with equal ſucceſs and 
greater certainty z and, if - neceflary, in more frequent and larger doſes than 
in ordinary caſes. See TAR TAM (EMeTicC). | | 10 

CCCXLIV. GLASS of ANT|MONY CORRECTED 
by WAX. A method has lately been practiſed in England to render 
the glaſs of antimony milder; and this preparation has been commenced as 
an excellent remedy in dyſenteries, and lochial hemorrhages. It is made by 
melting a dram of yellow wax in an iron ladle, and by adding to this an ounce 
of levigated glaſs of antimony, in a fire continued during an hour, and 
juſt ſtrong enough to diffipare | almoſt entirely the wax without inflaming it. 
When the matter is cooled, it appears of a brown color. It is again to be 

| EY | ' | levigated, 
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levigated, and is called the glaſs of antimony corrected by wax, or v/trum 
ceratum antimomii. The doſe of it is from fix grains to ten or twelve. 

The emetic quality of glaſs of antimony is indeed diminiſhed by this pre- 
paration, becauſe the wax evidently furniſhes a cercain quantity of phlogiſton, 
and approximates it more to the ſtate of the regulus, or rather of the liver 
of antimony, both which are leſs emetic than the glaſs. But this waxed 
glaſs muſt evidently be ſubject to the inconveniencies of theſe other pre- 
parations of antimony, particularly to the inequality of their effects, and for 
the ſame reaſon. By introducing this new remedy, therefore, a kind of pre- 

arations effentially faulty, and relinquiſhed for good reaſons, has again been 
brought into aſe, without conſidering, that the diſeaſes, for which it is recom- 
mended, proceed from different cauſes, and ought not to be treated with the ſame 
remedies ; as ME. Baron has judiciouſſy remarked-in his edition of Lemery's 


e c 

CCCXLV. GLASS of BOR AX. Borax is, as we have ſaid under 
chat article, a neutral ſalt, which when expoſed to fire, loſes the water of its cry: 
ſtallization ; and by a ftronger heat is further fuſible into a matter which 
may be drawn out, while hot, into wire, like ordinary glaſs; and which when 
cold, has the appearance of a very white, tranfparent glas. Borax thus 

rfectly fuſed has been called a glaſs, from its reſemblance to vitrified matters. 
if his ca of borax differs neverthelefs *from' true glaſs by the faline pro- 

rties which it retains; it being entirely foluble in water, and again cryſtal. 
izable into its original form of borax. It is ſuſceptible of the ſame decom- 
poſitions as borax'; in a word, it does not differ eſſentially from borax, but 
only in being more 4 rg © 465 wang 0 71619 — eee eee You 

To obtain very beautiful glaſs.o „it ought to be guarded 
aſhes and coal; ch is celveplently . d e it A I — As 
this matter is very fuſible, and at the ſame time capable of facinitating much 
the fuſion and vitrification of ſand, and other earthy matters, it is advan- 
tageouſly uſed in the effays of ores, and as an ingredient” in compoſitions 
for glaſſes and artificial cryſtals. © But for this latter purpoſe à very ſmall 
proportion only ought to be uſed, as ir imparts to- gh e ſane property 
it has itſelf, of loſing its luſtre by expofure to air. Glaſs of borax is preferred to 
borax for theſe purpoſes ; becauſe it is deprived of all ſuperfluous moiſture, 
and is not ſubje& to ſwell, as the borax is. See Box Ax. 

CCCXLVI. GLASS T LEAD. Lead is 4 metal eaſily calcinable; 
but it has a duch property, that when it has loſt ſo much of its phlogiſton 
that it cannot be reduced into metal without addition, it then retains the 
remaining part of its phlogiſton more ſtrangly than any other metallic matter. 
Hence ceruſs or white lead, minium, ktharge, and all the other preparations 
and calxes of lead, retain always -great-fufibility; and are much diſpoſed to 
vitrification. All theſe matters, by 4 moderate fire only, are eaſily fuſed, and 

ormed into a ee gal of . ellow gr For this glaſs is 
open trating and ſo powerful a flax, that it paſſes through crucibles as 
ſopn , 48:2, melts y/ and, when it has .yeen keys ng nave the fire, to be 
perfectly fuſed. and vitrified, none a it is to he found in the crucible, which 
is then glazed over internally and * 2 83 1% o ee yo. 220 hs 
hh hd | Nr This 
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This property of glaſs of lead proceeds from its powerful action upon all 
earthy matters, by which it diſpoſes them to vitrify. Hence the difficulty 
of obtaining a pure glaſs of lead. A greater conſiſtence muſt be given to 
it, and its activity muſt be repreſſed, by uniting it with ſand, in the follow- 
ing manner, to render it fit for ule. | | 

Take two parts of a calx of lead, minium for inſtance, and one part of 
ſand or powdered flints. Put this mixture into a ou? crucible made of 
refractory clay, baked into a very compact body. Place this crucible in a 
melting furnace, after having cloſed it well with a luted lid. This crucible 
is to be heated by degrees, and very ſlowly ; not only to prevent the breaking 
of the crucible, to which this kind of crucible is very ſubject, when heated 
too quickly, but to hinder the matter from ſwelling too much, and flowing 
over the crucible in the beginning of the fuſion, ring an hour or an hour 
and a half, the fire muſt be thus managed in the beginning of the operation, 
and afterwards it may be encreaſed, to obtain a compleat fuſion, and con- 


tinved ia that ſtate during an hour or an hour and a half; after which the 
- crucible is left to cool in the furnace; and when it is broken, a very tranſ- 


parent yellow colored glaſs is found in it. Some chemiſts direct the addition 
of ſome nitre and common ſalt to the above mixture, as theſe ſalts promote 
the fuſion, and the more equal diſtribution of the ſand. | 
This glaſs, which, as we have ſeen, is not a pure glaſs of lead, but in which 
the lead is the prevailing ingredient, has a conſiderable ſpecific gravity, and 
its lower part is always 2 heavieſt. As it is very fuſible, and cally re-melted 
with a moderate fire, and as it 1s beſides a very powerful flux, it is advan- 
tageouſly employed in eſſays of ores to facilitate their ſcorification. See LRA 
and V1iTRIFICATION,, _ Af Gag tt 
__ CCCXLVI., GLASS-GALL. This is a ſaline matter which. riſes. 
as a ſcum in ne pots ot crucibles in which glaſs is made. 558 | 
This matter is chiefly compoſed of Glauber's ſalt, common ſalt, vitriolated 
tartar, or other neutral ſalts which cannot enter into vitrification, and which 
were originally contained in the aſhes or alkalis employed in the compoſition 
for glaſs. Glaſs-gall is uſed to facilitate the fuſion of certain ores, and in 
eſſays ; but this matter muſt vary much, according to the kinds of alkalis or 


alacs fiom which it. is produced. (i) 
- (3) Glaſs-gall, called alſo Sandiver,.is ſaid the ſalt of Glauber falls into a ** powder. 


to contain the vitriolic acid, although no ic acid of 
vitriolic ſalt was employed in the compo- 
ſition for the glaſs. The yvitriolated tartar 


which is in all pot-2ſh and wood-aſhes 


employed in the manufacture of glaſs, might 


account for the exiſtence of. vitriolic acid 


in common glaſs-gall ; but Pott affirms, that 


by melting together fixed alkali, flints, and 
common falt, a ſalt of Glauber may be pro- 
duced, which he thinks very ſimilar to glaſs- 


all in many of its properties; but from 
Shich, es Ming it differs. in this, that it 


deliquiates by expoſure to air, whereas, 


Tachenius ſuppoſes that the vitrio 
glaſs-gall proceeds from the flints. Its 

cryſtals refemble, as Mr. Pott ſays, — 
vitriolated tartar, and partly the ſalts of 

mineral water. It differs from vitriolated 
tartar in. being more fulible,. more ſoluble 
in water, and. in being. even deliqueſcent. 


It is uſed as a flux in eſſays of - ores, and 


in the fuſion of filings of gold or filver, in 
the ſame manner as borax is. It is even ſaid 
to increaſe the mallcability of metals. See 
Pott's Diſſertation on Glaſs-gall. 
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CCCXLEVIIL GOLD. Gold, called allo by chemiſts the Sun, Sol, 
and the king of metals, is a perfect metal, of a yellow ſplendid color, and 
unalterable by all the operations of art. This is the moſt perfect of all metals; 
its principles are the beſt combined, and it pofſclfes moſt eminently the 
metallic characteriſtics, | ; 

When gold is very pure, it has no taſte nor ſmell, even when heated 
and rubbed. It loſes in water betwixt „ and 2 part of its weight. A cubic 
foot of gold weighs 1326 pounds. It is the heavieſt of all metals, and con- 
ſequently of all known bodies. : 
The hardneſs of. gold is intermediate betwixt that of the hard and of the 
ſoft metals. Its ductility is ſurprizingly great, and exceeds that of all metals. 
From calculations made by experimental philoſophers concerning the ex- 
"tenſion of gold upon filver, a ſingle ounce of gold, the bulk of which is very 
{mall on account of its great weight, is found to be capable of covering and 
gilding perfectly a ſilver wire 444 leagues in length. 

The gold-beater's art, by which gold is formed into ſuch thin leaves that 

"they are made to float in the air by a light breath, is a furcher proof of its 

great ductility, and is alſo a proof of its extreme opacity : for theſe gold 
ves are till perfectly opake. Light may indeed be perceived through 

them; but this is owing to cracks, which may be eaſily perceived upon ex- 

— the leaves, and which are occaſioned by the repeated ſtrokes of the 
mer, N 

When gold is ſtruck during a certain time by a hammer, or when violently 
compre as it is by gold-wire-drawers, it becomes more hard, elaſtic, and 
Riff, and leſs ductile, ſo that it is apt to be crackt and torn. The ſame thing 
alſo happens to the other metals by percuſſion and compreſſion. Ductility 
and tractability may be reſtored to metals in that ſtate, by making them red- 
hot, which is called annealing them. Gold ſeems to be more affected by 
percuſſion and by annealing than other metals. 

The tenacity of the parts of gold is alſo much greater than of any ether 
metal. For goo pounds can be ſupported by a wire of + of an inch in 
diameter made of gold, but not of any other metal. 

Gold is unalterable by air and by water. It never contracts any ruſt ; and 
when its ſurface loſes its luſtre, this is occaſioned by the adhefion of extra- 
neous matters, and not by any deſtruction of the metal. The action of fire 
does not occaſion any alteration upon gold. When expoſed to fire it ſoon becomes 
red, and when it has acquired a vivid redneſs, like that of a burning coal, 
it ſoon melts. Its ſurface has then a light green color, like that of a beryl. 
No vapor or ſmoke riſes from gold during its fuſion; and it fuffers no loſs 
of weight by that operation, however long continued, or with the moſt violent 
fire. Kunckel kept gold in a glaſs-houſe furnace during a month, and Boyle kept 
ſome ſtill longer expoſed to great heat, without the loſs of a ſingle grain or 
any alteration, | 3 | ; = 

Gold reſiſts alſo, while its tion is entire, the action of the ſtrongeſt 


ſimple chemical menſtruums, either in the dry or in the humid way. It is not 


ſoluble either by the ſtrongeſt mineral acids when they are pure, nor by ſulphur, 
nor by alkalis. Two compound bodies, nevertheleſs, are powerful ſolvents 
of gold. The firſt is a — the nitrous and marine acids, _—_ by 

r2 Chemiſts 
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chemiſts aqua regia, becauſe it diſſolves gold, the kn Ho metals'; and the 
ſecond ſolvent of gold is a combination of ſulphur with fixed alkali, called 
Rem $1.3 7 Ut Tic 76 TRONg9GY 0's Nt 1 M20 * 
The ſolution of gold in aqua regia. is very eaſy. A very ſmall- uantity 
of nitrous acid, or even of inflammable matter, mixed with ds cid giv 
this latter acid the property of attacking gold. Alſo a very ſmall quantit 
of marine acid, or of any of the ſalts containing it, mixed with nitrous «dd, 
renders this nitrous acid capable of diſſolving a certain quantity of gold. Bur 
experience has ſhown, that an aqua regia compoſed: of four parts of nitrous 
acid, and one of ſal ammoniac, 1 — well a fourth or a thicd 
mu of its weight of gold, according to the ſtrength of the acid. Sce Aqua 
EGIA, 1 bs vo cunts net l Fc. 
To make this ſolution, the gold is to be reduced into filings or thin plates, 
and put into a ſmall matraſs. Upon this gold the aqua regia is to be poured, 
and the matraſs is to be placed in a ſand-bath moderately heated. As ſoon as 
the aqua regia is ſufficiently heated, it attacks the gold with all the uſual 
phenomena which 'accompany ſolutions of metals in acids. But in this ſo- 
Jution the efferveſcence is only moderate. While the aqua regia diſſolves the 


4 


gold, it acquires a beautiful yellow color, which becomes more and more 


intenſe, till it has a golden, or even an orange color. When the menſtruum 
is entirely ſaturated with gold, the ſolution is very clear and tranſparent. 

The power which the nitrous and marine acids acquire by their union, of 
qiſſolving gold, which neither of them have ſeparately, is one of the moit 
remarkable facts in chemiſtry, and favours much the opinion which admits 
the three earths or principles of Becker as the conſtituent parts of metals, 
becauſe that fact is well explained by this do&rine, If marme acid contains 
the mercurial principle, as nitrous acid contains the inflammable principte; 


and if, on the other fide, both theſe principles conſtitute metals, by their 


union with the earthy principle; we may eaſily: conceive that all 'rh»ſe metallic 
matters, in "which the union of theſe principles is weak and itnperfect, may 
be attacked. indiſcriminately by the nitrous and marine aclds ſeparately : 
becauſe when any of theſe acids finds in the metallic matter the pn ple which 
is analogous” to it, weakly combined, it may be capable of attacking that 
metallic matter, by means of this analogous principle. But if *theſe prineiple; 
be ſtrongly united together, as many reaſons concur to prove they are in 
gold, ſince it is the moſt Yorke and indeſtructible of metals; then we may 
eaſily conceive that while theſe acids act on the gold ſeparately,” the mercurial 
principle may be defended from the action of the marine acid by the inflam- 
mable principle, and reciprocally the inflammable principle may be defended 
from the action of the nitrous acid by the mercurial — 2 and that thus 
gold cannot be diſſolved by either of theſe two acids ſeparately. * 


But we may at the ſame time eaſily perceive, that if two aeids united make 


a combined attack upon gold, that is, if the marine acid attacks the mer- 
curiat principle of the metal, while the nitrous acid attacks the inflammable 
principle, the action of this compound menſtruum will be twice as ſtrong 
as that of any of the two acids ſeparately, and they may therefore perform 


the folution conjointly, which neither of them could do ſingly. 


Gold 
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Gold receives no alteration in its compoſition from the acids of aqua regia, 
This ſolution is corroſive, as alſo all other metallic ſolutions are. It gives a 
violet color to the fingers, or to any animal matters, for the ſame reaſon that 
ſolutions of ſilver and mercury in nitrous acid tinge theſe matters black, If 
the ſolution be evaporated and cooled, yellow tranſparent cryitals like ſm} 
topazes will be formed. But if the evaporation be carried wo far, the acids 
with which the gold is united may be driven from it by heat alone, and the 
gold will be left in the ſtate of a yellow powder, called calæ fold. 

Gold may be precipitated from its ſolution by- thoſe intermediate ſubſtances 
which generally precipitate metals from acids; that is, by alkalis fixed and 
volatile, by calcareous earths, and by ſome other metals. But volatile alkali 
ſeems to precipitate gold more eaſily than fixed alkalis ; at leaſt gold is very 
ſlowly precipitated from an aqua regia made without fal ammoniac by fixed 
alkali, but is copiouſly and inſtantly precipitated by volatile alkali, Fixed 
alkali alſo precipitates it coptouſly and ily from aqua regia made with fal 
ammoniac ; but in this caſe the volatile alkali in the nitrous ammoniacal ſalt, con- 
tained in this aqua regia, is evidently diſengaged by the fixed alkali, and con- 
, tributes. to the precipitation. | 

All theſe precipitates of gold, although yellow, have not a metallic bril- 
-liancy, - becauſe they retain part of the Gosling and precipitating ſalts. In 
other reſpects, they, and alſo the calx of gold above-mentioned, are nothing 
but gold unaltered; and when melted without addition, become entirely like 
the metal before it was diſſolved. ä | 
. . Gold precipitated by a volatile alkali from its ſolution in aqua regia has an 
altoniſhing property, namely, its power of exploding with violence and ter- 
rible noiſe, when heated to a certain degree. It is accordingly called fulminatin: 
gold. See GoLD (FULMINATING). This property has not been obſerved in 
any other metal. VIE 
Although a maſs of gold, that is, gold, the aggregation of which is entire, 
reſiſts the action of ſimple ſolvents, as we have jcen, we muſt not concJude 
that it is abſolutely incapable of ſolution by any of theſe ſimple ſolvents; On the 
contrary, Mr. Margraaft has diſcovered, that this metal, precipitated by an alkali 
from its ſolution in aqua regia, is then rendered ſoluble by any, even the vegeta- 


ble, acids. Beſides, gold diſſolved in aqua regia is not precipitated, when the pro- 


portions of the two acids of this compound menſtruum are changed, by adding 
to this ſolution any quantity of nitrous or of marine acids. Laſtly, gold may 
be diſſolved in alkalis by the proceſs of the martial alkaline tincture of Stahl; 
that is, by pouring into a concentrated ſolution of fixed alkali in water, a 
. ſmall quantity of ſolution of gold in aqua regia in which the acids are not 
too much ſaturated, the gold wil be quickly ſeized and diſſolved by the 
alkali. . | 

All theſe experiments prove, that the juſt proportion and intimate connec- 
tion of the principles of the gold are not the only cauſes which render it inſo- 
luble, or difficultly ſoluble by menſtrua which eaſily attack the other metals, 
but that its great denſity and ſtrength of its aggregation contribute alſo much 
to this effect 
in aqua regia, it caſily yields to the action of other ſolvents. 


t; ſince, when this aggregation is broken by a previous ſolution 


Mit 
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Moſt metals are capable of ſeparating gold from aqua regia by precipitation. 
he precipitate occalioned by adding tin is the moſt remarkable of theſe. It 
has not the metallic ſplendor, as metals precipitated by other metals generally 
have; but it is of a beautiful purple color, when well made. This precipi- 
rate, cal'ed Caſſius's precipitate of gold, is uſed to give a crimſon color to vitri- 
fied matters. See PrxeciviTaTE of GoLD (Cas81vs's). | 

Oily, thin, ethereal ſubſtances have great affinity with gold. If a light, of 
ſential oil, and flill better if ether, be poured upon a ſolution of gold in aqua 
regia, and the mixture be ſhook, the gold will be ſeen to paſs into the oily 
matter, which will float upon the aqua regia now deprived of its metal. This 
is one of the beſt methods of making potable gold. See Golrp (PoTaBLE), 

Neither iulphur nor fixed alkali can act ſeparately upon gold. But the liver 
of ſulphur, which is compoſed of theſe two ſubſtances, is alſo a great ſolvent 
of this metal. This ſolution can be well made only by the dry way. To 
make it ſucceed, gold-leaves are to be mixed with liver of ſulphur, put into a 
crucible together, and very quickly fuſed. The gold will be attacked by the 
liver of ſulphur, and will very ſoon diſappear. If this liver of ſulphur thus 
impregnated with gold be diſſolved in water, the metal remains ſuſpended, 
and may be even paſſed through a paper filter. 

This is alſo a method of making potable gold, the taſte of which is very diſ- 
agreeable, from the liver e Stahl has written a diſſertation concerni 
this method of diffolving gold, by which, he thinks, Moſes might have dit- 
ſolved and rendered potable the golden calf mentioned in ſcripture (4). As 
the liver of ſulphur is decompoſed by time, and changes into vitriolated 
tartar by expoſure to the air, the gold therefore muſt alſo ſeparate from it. 

When a ſolution of gold in liver of ſulphur is precipitated by an acid, the 
ſulphur and gold are precipitated together; and in this cafe the precipitate is 
not white, as it is from a pure liver of ſulphur, but acquires a yellow coler 
from the gold. The gold and ſulphur thus precipitated together are not 
-united, but are eaſily ſeparable by fire, which conſumes the ſulphur, and leaves 
the metal pure. 

Gold may be allayed with all metals ; but theſe allays are not much uſed, 
excepting with ſilver and copper, for coins and gold plate ; with mercury, in the 
extraction of gold from ore or matrix containing it, and for gilding-; 
with lead and with regulus of antimony, for its purification by theſe fab: 
Dances. 

Gold allayed with any metallic ſubſtance is always leſs ductile than when 
pure; which obſervation is applicable in general to all allays. See ALLav, 

The color of gold is conſiderably altered and rendered paler by ſilver, and is, 
on the contrary, much exalted and heightened by a mixture of copper. Cop- 


| (4) Moſes was prabably a good chemi, adminiſtration, will ſcarcely believe that he 
as he had been inſtructed in all the wiſdom could perſuade the Iſraelites to ſwallow fo 
of the Egyptians, and poſſibly might have fetid, and perhaps ſo poiſouous a potation, 
known the folubility of gold by liver of as a ſolution of gold by liver of ſulphur; or 
ſulphur ; but thoſe perſons who cannot be that he knew no better method of employing 
convinced that he was aſſiſted by divine this precious calf, than by applying it as an 
power, in this and all other inſtances of his -emetic to his countrymen, 


per 
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per allo diminiſhes very little the ductility of gold, and gives it more firmneſs 
and ſolidity. Accordingly the allay of copper with gold is much uſed. 


Gold cannot be ſeparated from ſilver but by expoling this allay to the action 


of menſtruums, which can only diffolve one or the other of theſe two metals, 
that is, acids and ſulphur. See ParTING. 

All other metals may be ſeparated from gold A ſcorification with lead, by 
nitre, and by antimony, or rather by the ſulphur of the antimony. See the de- 
tails of all theſe operations, under the words REFINING, CUPELLATION, PuriFiCa- 
TION of GoLD, ard SMELTING of Okts. 

All that we have ſaid concerning the properties of gold ought to make us 
conſider it as a metal, indeſtructible, red and not nl 
this does not prove that it is a ſimple body, and abſolutely unalterable. On 
the contrary, we have reaſon to believe that its reſiſtance to all our operations 
is owing to our. inability to raiſe a ſufficient heat; and that if it were expoſed' 
to a fire infinitely ſtronger, ſuppoſe near the fun, or even within the ſur, it 
would be burnt and decompoled, as the impertect metals are, in a- moderate 
fire, and perhaps would be reduced into vapors. 

Some chemiſts pretend that they Have been able to calcine gold. Hombetg 
ſays, in the Memoirs of the Academy of Sciences, that having expoſed gold 


to the focus of Tſchirnhauſen's great lens, he ſaw this metal ſmoke, and become: 


a glaſs. Rut according to the tradition preſerved in the Academy, this expe- 


riment is not ſufficiently authenticated, and is one of thole whicli require to 


be repeated with great care. (/) 
Kunckel ſays, that he changed gold into an irreducible calx, by long calci- 
nation, without fuſion, and by reverberation in the manner of Iſaacus Hollandus. 


This experiment allo. is not very well aſcertained, becauſe no chemiſt has had 


patience enough to repeat it. 

CLaſtly, the true aichemiſts do not make any doubt of the poſſibility of de- 
compoſing, or entirely deſtroying gold. Their books are filled with proceſſes. 
by which they affirm, that this metal may be radically diſſolved; its principles 
N lag its ſulphur, as they call it, its tinfture, and its foul, may all be ex- 
trated. 

In Junker's Chemiſtry we find, that Langelot, and Borrichius in his Trea- 


tue concerning the Wiſdom of Hermes and of the Egyprians, ſay, that it. 


gold leaves be triturated upon a porphyry. during fourteen days and nights, 
the gold will at Jaſt be changed into a black powder, which contains ſome- 
thing viſcous, volatile, of a ſulphureous ſmell, and which being diſtilled with a 
graduated heat in a ſhallow retort, furniſhes ſome drops of a very red liquor. 


This experiment is evidently very long, laborious, and liable to error, as 


moſt of this kind are. For it is almoſt impoſſible, but that during ſo long a 


(% Homberg fas, that part of the gold copper or other metal with which the gold 


was vitrif.ed, and ſuppoſes only that the reſt might have been allayed, or from the aihe; 
might alſo have been vitriſied. But he did of the charcoal which ſupported it; which, 
not aſcertain the purity of the gold which we find was the opinion of ſome perſons 
he employed, and therefore the glaſs pro- who had been preſent at that experiment. 


duced in this experiment might proceed from 


triturat ion 


decompounded. But 
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trituration, a ſenſible quantity of heterogeneous matters ſhould be mixed with 


the gold, if it were only thoſe which are continually floating in the air. 


(m) 


Borrichius fays alſo in the ſame work, that a plate of gold, being made red- 
hot and extinguiſhed in water many times, gives an aſtringent taſte to the 


water, which ſeems to ſhew a kind of ſolution of gold by water. 


But was the 


gold, and alſo the water employed by Borrichius in this experiment, perfectiy 
pure? We know with what difficulty gold can be obtained perfectly pure, and 


that no water but diſtilled water is fit for chemical experiments. 


Becker, in his ſecond Supplement to the Phy/ica Subterranea, gives a proceſs to 
render gold as ſoft as lead, and to encreaſe its fuſibility, This proceſs conſiſts 
in throwing melted gold a number of times into a liquor compoſed of ſpirit | 


of ſal ammoniac an 


rectified ſpirit of wine. 
riment has been repeated by any chemiſt. If it ſucceeds, the ſoftneſs and 


I do not believe that this expe- 


ſi- 


bility which the gold acquires may probably be cauſed by a ſuperabundance- 


of inflammable principle communicated to it by theſe two liquors. 


The author of a treatiſe called Alchymia Denudata affirms, that if half an 
ounce of gold be melted with two ounces of copper, and the copper be after- 
wards ſeparated from. the gold with eight times as much aqua fortis not depu- 
rated, and if this work be repeated nine times, the gold will receive ſo lively 
a red color, that it would ſcarcely be known to be gold, and ſo fixed as to 


ſuſtain all the ordinary trials without hurt or loſs. 


This experiment deſerves 


to be repeated. We do not ſee why the author directs the uſe of undepu- 
rated aqua fortis, or of ſuch as probably contains ſome marine acid, Such an 
ua fortis ſeems, on the contrary, very unfayorable to the experiment ; for as it is 


a little of the nature of aqua regia, it may diſſolve ſome of the 
Roth advances in his Chemiſtry, that 


ether. See Gol Dp (PoTABLE ). 


Kunckel, in his Chemical Laboratory, 
gold, but which acts exceeding ſlowly, the 
re- action of any Oe Þ fixed alkali with vitriolic acid. 

btle and active, by the impreſſions it makes upon our organs 


deed to be very 


gold may 


ſubtle 


be diſſolved in fpirit of 
nitre diſtilled in Glauber's manner, the vapors of which have been received and 
condenſed by highly rectified ſpirit of wine. In this experiment, nitrous ether 
mult be formed, and we know that ether has a ſtrong diſpoſition to unite with 
gold : therefore this ſolution ought to ſucceed better, as the ether is here 
aſſiſted by the action of the nitrous acid. But this ſolution of gold probably 
does not differ much from the ordinary tincture of gold made with nitrous 


ſes as an excellent ſolvent of 
vapor which ariſes during the 
This vapor ſeems in- 


of ſmelling ; but theſe qualities are only apparent, and we cannot eaſily be- 


(m) Junker alſo relates from Borrichius 
and Oſiander, that by a long trituration of 
an amalgam of gold with diſtifled water, a 


black powder was formed, which was conver- 


tible- into green glaſs, and that the water be- 
came impregnated with a ſaline matter; and 


that by this method the gold may be deſtroy- 


ed, Dr. Lewis obſerves, that the green 
glaſs probably proceeded from abraded parts 


of a glaſs mortar, that the ſaline matter had 
probably pre-exiſted in the water or was 
extracted from the glaſs, and that'the black 
powder was produced by the trituration of 
The ſame author ſays, that 
he has triturated an amalgam of gold during 


the mercury. 


a week, without d 


gold, 


eſtroying any part of the 
| br 
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lieve that this mon is capable of diſſolving gold, excepting the vitriolic acid 
be impure and ſulphureous. I collected a conſiderable quantity of this vapor by 
ſaturating fixed alkali with vitriolic acid in a tubulated glaſs alembic. The 
vapor when condenſed into a liquor ſeemed to be nothing hut pure water. Its 
oignant ſmell, therefore, ſeems to be nothing but the air which is diſengaged 
in all theſe efferveſcencies, and which by interpoling itſelf betwixt the parts of 
the water; gives this fpirituous quality to the water, which Mr. Venel has ſhewn 
to exiſt alſo..in the mineral, aerial, and ſpirituous waters. Se WarERS (Mi- 
NERAL). | | 
Caſſius, in his Treatiſe de Auro, mentions a proceſs to obtain very red cry- 
ſtals of gold of a violet ſmell. For this purpoſe he directs gold leaves to be 
diſſolved by help of a long continued heat, in a liquor compoſed of a pound 
of the phlegm of ordinary aqua fortis, and of four ounces of common falt. 
When the ſolution is made, the cryſtals above-mentioned may be obtained 
by cryſtallization, in the ordinary method. As this is merely a ſolution 
of gold in aqua regia, the peculiar color and ſmell of the cryſtals probably 
proceed from matters extraneous to this metal. Beſides, marine acid when g 
3 attached to a baſis without ſmell, always emits an odor ſimilar to that . By 
of violets. | | | 1 
Glauber, in his Treatiſe d: Lapide Animali, gives a proceſs for diſſolving gold, | 
by which allo it is remarkably altered. This proceſs conſiſts in diſſolving two or | 
three ounces of hartſhorn in an aqua regia made by diltilling together nitre 
and decrepitated common ſalt (by means undoubtedly of ſome ſubſtance capable | 
of diſengaging the acids). Then a dram of gold leaf is to be put into this liquor, i | 
f 


which is to be afterwards diſtilled off from the gold in a glaſs cucurbit, during 
which diſtillation the gold is diſſolved; and when the liquor is drawn off, at the 
bottom of the veſſel, a maſs will be found compoſed of all the ingredients employed. 
This maſs is then to be fuſed very quickly in a forge fire, and in an open 
. crucible ; by which it is changed into a black ſcoria, under which the gold 
is found rendered white and britle like regulus cf antimony. If this experi- 
ment be true, we cannot eaſily conceive why the gold ſhould acquire this white- 
neſs and brittleneſs, except we impute it to the mercurial principle of the 
marine acid ; which acid, being retained by the union it forms with the earth 
of the hartſhorn, may be ſuppoled capable of a partial decompoſition by the gold ; 
and by the fire; and thus a portion of the mercurial principle, which many che- | 
. miſts 5 to be one of the conſtituent parts of the marine acid, might apply 
itſelf to the gold, and unite with it ſuperabundantly. Such an experiment 
well confirmed, would certainly indicate the preſence of the mercurial prin- 
ciple in the marine acid. . 

As moſt chemiſts have made wonderful experiments on gold, their books | 
are filled with many other Ar of this nature, by which very curious and f 
intereſting phenomena reſult, and which therefore e to be repeated. But 
as they are at the ſame time almoſt always obſcure, confuſed, and full of tedi- 
ous and embarraſſing operations, they require a very careful examination. Thoſe 
proceſſes which we have deſcribed. as — of this kind were choſen as 
the moſt practicable, and which give the moſt hopes of ſucceſs. = 

Mr. Limburg, who has written a Diſſertation, which obtained the prize from 
the academy at Rouen, concerning 2 affinities, gives a table o _— 


* . * 
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in which he eftabliſhes thoſe of gold in the following manner; aqua regia, liver 

of ſulphur, mercury, ether, ſilver, iron, and lead. nw 
I be principal uſes of gold are well known. It is very proper to be formed 
into coin, and into various ornaments; from its luſtre, beauty, and undeftruc- 
tible quality. By means of the art of gilding, much external beauty, neatneſs, 
and richneſs is- given to many utenſils and. toys. A fine color alſo 1s 
obtained from gold for enamel - and - porcelain painting. Many perſons have 
been of opinion, and many till are, that a remedy * all others may 
be extracted from gold, capable of procuring long life. The truth of this 
opinion is more than doubtful. See GoLp (POTA BLZ). With gold, an explo- 
ſive powder more terrible and deſtructive than gun- poder may be made. This 
powder is called fulminating gold. See Gold (FuLminaTinG). (=) 

CCCXLIX. GOLD (FULMINATING). This preparation 
is gold precipitated from its ſolution in aqua regia. It is called fulminating, 
becauſe, when it is heated or rubbed ſo as to acquire a certain heat, it makes 
an exploſion fimilar and perhaps fuperior to that of thunder. 

The method always to prepare fulminating gold, . conſiſts in diſſolving 
this metal in a ſufficient quantity of aqua regia, which is generally made with 
ſpirit of nitre and ſal ammoniac ; from which the gold is to be afterwards pre- 
cipitated by adding fixed alkali A copious precipitate of a yellow and ſome- 
what reddiſh color is ſoon formed. This precipitate waſhed and dryed is ful- 


minating gold. 
The phenomenon 
wonderful which chemiſtry affords, 


of fulmination is certainly one of the moſt ſtriking and 
The cauſe of this fulmination 1s not eaſily 


to be diſcovered. But the following. facts may ſuggeſt hints to explain it. 


(n) For further particulars concerning 
gold, /ee the articles ESSAVY of the VALUE of 
GoLD ; PURIFICATION of GoLD by AN- 
TIMONY ; PARTING ; OREs of GoLD; 
GiztpinG ; and ALLay. Every thing al- 
moſt that is known concerning gold, its na- 
tural hiſtory, its chemical properties, and 
its uſe in arts, are treated oopiouſſy and ac- 


curately by Dr. Lewis, in bis very uſeful 


work, intitled, Philoſophical Commerce of 
Arts. 

We ſhall here make ſome additions to the 
metallurgic hiſtory of gold. 1. The color 
df gold is rendered paler by fuſion with bo- 
rax; which ſubſtance, or other flux, is 
uſed to facilitate the fuſion of filings of gold. 
The palenefs acquired by gold from borax 
may he prevented or correfted by fuſion 
with.nitre, or with ſal ammoniac. 2. The 
color of gold is heightened by an allay of 
copper, Which alſo encreaſes its hardneſs, 
and when in ſmall quantity, as in the pro- 
portion of one to twelve, does not much 
diminiſh its malleability. Other metals ren- 
der it paler. See ALLAyY. See alſo the 
methods of heightening the color of gilding 


* 


at the article Gi DING. 3. The malleabi- 
lity of gold is diminiſhed by cooling it, when 
Fuſed too haſtily. To prevent Which, ar- 
tilts heat the mould into which the gold is 
to he caſt, 4. The malleability of gold is 
deftroyed by fumes of lead and of moſt other 
metallic ſubſtances ; and may be recovercd 
by fuſion with nitre. Many authors ſay 
that the malleability of gold is injured by 
the fumes of charcoal, but Dr. Lewis be- 
lieves this to be a miſtake. 5. Gold may be 
melted with a low white heat, and when 
melted has a bright blueiſh green color, 
Dr. Lewis obſerves, that although its ex- 
panſion is leſs than that of other metallic 
ſubſtances with ſmall degrees of heat, it ne- 
vertheleſs expands more than moſt of the 
other metals when fuſed ; and that this pro- 
perty, by which it ſhrinks more when it be- 
comes Bid than moſt other metals, ren- 
ders it leſs capable of receiving ſharp and 
perfect figures, when caſt into moulds, than 
ſilver, copper, lead, and tin, which do not 
ſhrink ſo much, and far leſs fo than iron or 
biſmuth, which expand in their paſſage from 
a fluid to a ſolid ſtate, f 

_ Fuſt, 
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Firſt, if gold be diſſolved in an aqua regia compoſed of nitrous acid, and of 
marine acid or common ſalt, and to which no fal ammoniac. is added; and if 
this gold be precipitated by fixed alkali, this precipitate does not fulminate. 
On the contrary, it fulminates ſtrongly, if it'be precipicated from this ſame aqua 
.regia by a volatile alkali, Theſe facts were well known to chemiſts. One of the 
menſtruums employed by them to diſſolve gold, is the liquor which they call 
menſtruum fine ſtrepitu; this ſolvent is a compound of equal parts of alum, ni- 
tre, and common falt, with which the gold is firſt to be ground; water is then 
to be added, and the whole digeſted, that the ſalts may act upon the gold. 
By this method the gold is found to be entirely diſſolved. In this operation 
the vitriolic acid of the alum diſengages the acids of the nitre and of the common 
ſalt, and thus an aqua regia is formed, in which no ſal ammoniac, and conſe- 
quently no volatile alkali, enters. Hoffman and Etmuller affirm, that if gol 
be precipitated by a fixed alkali from its ſolution in this menſtruum fine ſtrepitu, 
this precipitate of gold does not fulminate, but that it fulminates ſtrongly 
when the precipitate is made by volatile alkali. 

Secondly, when gold is diſſolved in an aqua regia in which ſal ammoniac en- 
ters, its precipitate, whether by a fixed or by a volatile alkali, always fulmi- 
nates. a 

Thirdly, when fulminatin Id is prepared, and all the ipitate carefull 
ca find that its — — ſentibly exceeds that of the gold — 
that is, a fourth more of fulminating gold is obtained, than the gold which 
was diſſolved. : 

Fourthly, ſulphur, or vitriolic acid, or fixed alkalis, being well mixed with 
Fulminating powder, deprive it of its fulminating quality. | 

The firſt and ſecond of theſe experiments prove clearly, that in order to 
procure fulminating powder, a nitrous ammoniacal falt muſt be formed in the 
operation. The augmentation of the weight of the gold ſhews alſo that this 
.ammoniacal nitrous falt applies itſelf to the gold during the precipitation, and 
incorporates with it. 

Laſtly, the methods, by which the fulminating property of this precipitate 
may be deſtroyed, are alſo capable of decompoſing the nitrous ammoniacal falr. 
The acid of ſulphur, or vitriolic acid, ſeparates its nitrous acid, and forms a 
vitriolic ammoniacal falt, by uniting with its volatile alkali ; and the- fixed 
_—_ diſengages its volatile alkali, and forms ordinary nitre with its nitrous 
All theſe facts ſeem to prove, that the fulminating property of the gold is oc- 
caſioned by the nitrous ammoniacal ſalt formed during the precipitation, and 
which very ſtrongly and intimately unites with the metal. Further, this nitrous 
.ammoniacal falt 1s: known'to be ſuſceptible of detonation when heated to a cer- 
rain e. and without addition of any combuſtible matter, which 2 
is occaſioned by the quantity of inflammable matter which its volatile alkali 
contains. This detonation of nitrous ammoniacal ſalt is indeed very ſmall, 


when compared with that of mores mp gold. But all exploſive bodies are 
it 


'known to produce exploſions ſo much t as they are more confined 


and compreſſed. But the parts of the ammoniacal ſalt may be ſo combined with 
the gold as ta be ſtrongly included rk particles of the metal. 
2 4 * 
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If the exploſion: of the fulminating gold only proceeds from the detonation: 
of the nitrous ammoniacal ſalt which it contains, as we have reaſon to believe, 
it muſt certainly be the effect of the inilammation. of the nitrous ſulphur, in 
which chiefly conſiſts the detonation of nitre. See DRTONYATION of NITRE. 

Mr. Ecaume has a particular opinion on this ſubject. He thinks that the ni- 
trous ſulphur which occaſions the fulmination of gold, is formed during the 
precipitation, by the union of phlogiiton with nitrous acid; that this nitrous. 
tulphur exiſts mixed with the gold, and ready. formed. before its fulmination ;. 
and conſequently that the nitrous ammoniacal ſalt does not contribute to the 
production of this effect. | 

The chief proof which he brings to ſupport this opinion, is, that if fixed. 
alkali be poured upon fulminating gold, no ſmell of volatile alkali ariſes. Mr. 
Beaums further affirms, that fulminating gold may be boiled in any. quantity, 
of water, provided that water be pure, that is, diitilled, without loſs of. its 
fulminating quality 3 which experiment ſeems to ſhew, that the fulminating 
quality is not occaſioned by any ſaline ſubſtance ſoluble in water, as the nitrous, 
ammoniacal ſalt, but rather by ſome ſubſtance inſoluble in water, as the nitrous 
ſulphur probably is, from its analogy to vitriolic ſulphur. This is certainly. 
an ingenious thought, and we wiſh that Mr, Beaume would proſecute, prove, 
and explain it fully, as it deſeryes. See SuLpxuR (NiTROU>), 

But whatever be the cauſe of the fulmination of gold, we are certain that. 
the exploſion occaſioned by .it is one of the moſt violent which are known in 
chemiſtry. It is not neceſſary that fulminating gold ſhould be touched by an. 
ignited matter. or that it ſhould be heated tul it becomes red, to make it 
explode. The heat requiſite for this purpoſe is. intermediate, betwixt that of. 
boiling water and the heat which makes metals of an obſcure red color. 
Friction alone, and even a friction not very conſiderable, is ſufficient to make 
it fulminate; and this effect is produced either in open or in cloſe veſſels, 
Lheſe circumftances render fulminating gold very dangerous. Several chemiſts, 
from not ſufficiently knowing its effects, have been hurt or killed, while they were 
pounding and drying it. I was witneſs to the ſollowing accident. A young man, 
who worked in a laboratory, had put a dram of fulminating powder into a glaſs. 
bottle, and had neglected to wipe the inner ſurface of «the neck of the bottle, 
to which ſome of the powder adhered. When he endeavored to cloſe this 
bottle, the turning the glaſs ſtopper round, to make it fit more cloſely, oc- 
caſioned ſuch a friction, that heat enough was produced to make part of the 
powder explode. By this exploſion the young man was. thrown ſome ſteps 
behind, his face and hands were wounded by the fragments of the bottle, and 
his eyes were put out. Notwithſtanding the violence of this exploſion, the 
whole dram of fulminating gold did certainly not explode. Probably even 
very litile of it was, exploded, for much of it was afterwards found ſcattered 
about in the laboratory. in its unexploded ſtate. | | 

A misfortune of this kind is ſo terrible, and at the fame time fo difficult to 
be. prevented by thoſe who are not ſuſiiciently initiated in chemiſtry, that 1 
thought,a relation of this accident ought to be publiſhed. | | : 


* * 


The gold is not altered by this ſudden and violent inflammation. , Of this 
we may be aſſured by detonating fo ſmall a quantity of erde gold under 
a glaſs bell, that nothing is to de feared from the exploſion, The gold may 

Y be 
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be afterwards obſerved to adhere, in its proper metallic ſtate, to the inner ſur- 
face of this bell. (o). | 

CCCL.. GOLD (POTABLE). Alchemiſts have always believed 
that gold poſſeſſes admirable virtues for the cure of many diſeaſes, and for the 
prolongation of life, They have - conſequently laboured much to procure 
remedies from this metal, and they have accordingly invented many prepa- 
rations, any one of which, if we believe the. inventor, is capable of curing 
all. evils. But the conſtant obſervation of the moſt intelligent practitioners 
not having confirmed theſe pretended qualities, this metal is not employed 
by phyſicians. Many ignorant people. have ſtill the prejudice of its great 
virtues ; and empyrics, who know how to profit by the weakneſs of men, — 
up and ſtrengthen this prejudice, by continually boaſting of their elixirs and 
tinctures of gold, and of. their potable gold, which they always declare to be 
wonderful ſecrets. 

The indeſtructible * gold ſufficiently ſhews, that no eſſect can be 
produced upon it in our body, for we are certain that it is voided unaltered; 
and it is only uſed in pharmacy to cover and conceal other remedies, or to give 
them an air of wealth and grandeur which pleaſes ſome people. 8 

This inactivity of gold in its natural ſtate, ſeems to be acknowledged by 
the moſt ignorant, for all the quacks who boaſt of their golden remedies 
declare that they can radically diſſolve it. But this pretenſion is as uſeleſs to 
an intelligent phyſician as it is ill- founded, ſince the example of . many other 
metallic matters, the virtues of which are aſcertained. although they are not 
diſſolved radically, proves that ſuch a ſolution of gold, ſuppoſing even that 
this metal had virtues, would be very unneceſſary. Accordingly when we ſcx- 
amine the preparations given for potable gold, we find that a part of them 
contains no gold, and the gold which others do actually contain miy be caſily 
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extracted, and reduced to its natural ſtate. . 


(e) The expanſion of fulminating; powder 
ſeems to be more ſudden and quick, but leſs 
forcible than that of an equal quantity of 

unpowder. The quicknels of the expan- 
lion of fulminating gold, is inferred from 
the loudneſs of its exploſion, which is much 
greater than that of gunpowder; and from 
its perſorating or impreſſing a metalline 
plate, upon which it is laud unconfined, 
aud is exploded; which effe is not pro- 
duced by gunpowder ; the cauſe of which 
ſeems" "ta that the force of the ex- 
ploſion of gunpowder is applied ſo flowly 
and via „ that it may be communicated 


ſrom the part of the plate which the powder 


touches to the other parts of the plate, and 
thus the force is reſiſted by the vis inertiæ 
of the whole plate; whereas in the exploſion 
of fulminating gold, the whole force is ſo 
ſuddenly applied to the contiguous part of 
the plate, that it is capable of perforatinz 


or impreſſing that part before it can be com- 
municated to the relt of the plate. Now, 
though the force applied during the initant 


of the exploſion of fulminating gold, be 


greater than the force of exploding gun- 


powder during that inſtant, yet the ſum of 
the forces of exploding gunpowder, in the ſe- 
veral inſtants of its explofion, is probably 
much greater than the whole force of fui- 
minating gold, becauſe a quantity of aurum 
fulminaus ſhut up in a ſtrong hollow iron 
ball, and heated in the fire, did not ſeem to 
explode; while gunpowder treated in the 
ſame manner burſt the ball. This experi- 
ment is related in Dr. Birch's Hiftery of the 
Royal Faciety, vol; I. 

Dr. Slack attributes the encreaſe of weight, 
and alſo the exploſive property of ful- 
minating gold, to adhering fixable air. See 
bis ay eu qriicklime, amongit the Effiys phyſical 
ans iiteravy, publiſhed at Edinburgh, vol: II. 
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To render gold potable, it muſt be previouſly diſſolved. This may be 


done in aqua regia, or even in any of the acids, with proper management 
bur by this method gold and the other metals are rendered corroſive. This is. 
ſo well known, that the preparers of potable gold affirm that their ſolutions 
are made without any acid. But as all the very thin and volatile oily ſubſtances 
have a ftrong diſpoſition to unite with gold, and do really unite with it 
when they find it much divided, by their means may be made ſeveral tinctures of 
gold, or kinds of potable gold. If theſe preparations do not acquire any 
virtue from the gold which they contain, hop have at leaſt that of the in- 
flammable ſubtile matter, which is the vehicle of the gold. See Os (Esst x- 
TIAL) and ETHER. | | | , 
Subtle eſſential oils, ethereal * — ſuch as the vitriolic and other ethers, 
being mixed and agitated with a ſolution of gold in aqua regia have a pro- 
perty of depriving this aqua regia of its gold, which ir ſeizes, fo as to carry 
it to the ſurface of the liquor, where it floats upon the aqua regia, Many 
receipts for potable gold are upon theſe principles. One of is in the 
Diſpenſatory of the Faculty of Medicine in Paris. It conſiſts in mixing and 
agitating ſixteen parts of eſſential oil of roſemary with one part of dil- 
ſolved in aqua regia, in ſeparating afterwards this aqua regia thus deprived 
of gold from the eſſential oil which contains it, and in diſſolving this eſſential 
oil in five times its weight of rectified ſpirit of wine. This preparation is the 
ſame as that deſcribed in the laſt edition of Lemery's Chemiſtry, under the 
name of potable gold of Mademoiſelle Grimaldi, As all effential oils have the 
ſame property of. taking gold from the aqua regia, potable gold may be made 
with any of theſe, as well as with the oil of roſemary. | h 
As ether poſſeſſes eminently all the properties of the moſt attenuated and 
volatile oils, it produces the ſame effect, and better than eſſential oils, u 
the ſolution of gold; ſo that potable gold may be made hy any of the ethers 
in the ſame manner as by the eſſential oils. Mr. Pott having perceived a ſmell 
of ether in a potable gold, fold under the name of Drops of General de la Motte, 
- imagined that this preparation was made with ether. But as theſe drops are 
miſcible with water in any proportion, a quality which does not belong to 
pure ether, this ſmell of ether probably proceeds from a ſmall quantity of 
nitrous ether formed by the mixture of the nitrous acid of the ſolution of 
gold with ſpirit of wine, both which are certainly ingredients in this pre- 


paration. | 
All theſe tinctures of gold are nothing but gold in its natural ſtate, ex- 
— divided, and ſuſpended in an oily liquor. They are not therefore, 
proper peaking, tinctures. Neither can they be called patable gold in any 
other j e than that it ſwims in a fluid, and is divided into fo fine parts, 
that it may be drank under the appearance of a liquor, as Mr. Baron- well 
remarks in his edition of Lemery. 
WMWWe ought to obſerve, that al theſe preparations we have mentioned con- 
tain a certain quantity of the acids of aq regia; and that they are, notwith- 
ſtanding, apt to depoſite in time a conſiderable quantity of the gold they con- 
tain, unleſs the contained quantity be very ſmall. Gold is depoſited, par- 
- gicularly from the mixture of ether, in its metallic ſtate, and is even very brilliant. 


Laſtly, 
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gold may be diſſolved and reduced into a liquor, as well by 


Laſtly, as 
liver of ſulphur as by aqua regia, a potable gald may alſo be made by that 


ſolvent. * Nevertheleſs we have not ſeen any 
probably from the inſupportable ſmell and taſte of the hrver of ſulphur. 

CCCLI. GRAIN. A grain is the ſmalleſt weight uſed in the ordinary 
operations of chemiſtry. It is nearly equal to the weight of à grain of corn, 

om Which it has received its name. A grain is the 24th part of a ſcruple, 
r part of a gros, the , part of an ounce, . &c. | 

CCLIL GRAIN S. The ſeeds of moſt vegetables are ſo called. 
Two principal kinds of ſeeds are diſtinguiſhed in chemiſtry, relatrvely to the 
predominant ſubſtances which are obtained from them. Some of them con- 
tain at the ſame time a conſiderable quantity of muci and cil, which 
may be ſeparately extracted from them; the former by infuſion in water, and 
the latter by expreſſion, or both together by trituration with water, in form 
of an emulſion. Theſe are therefore called emulſtve grains or ſeeds; Of this 
kind are almonds, and the feeds of almoſt all fruits. The other grains are 
called farinaceous, becauſe they contain no ſuperabundant oil like the former, but 
areentirely compoſed of a dry ſubſtance eaſily reducible into a fine powder, called 
meal, from which water can extract a large quantity of mucilaginous, nutritive, 
ſaccharine matter, and which is very ſuſceptible of the ſpirituous fermentation. 
Of this kind are the grains of all gramineous and leguminous plants, the fruits 
of which are only coverings including grains. 
_  CCCLIYL, GRANITE. A granne is a ſtone formed by the coheſion 
of imall ſtones of different colors, and of different natures. 

This diſpoſition conſtitutes it aſtone compoſed of ſmall particles, called grains; 
and hence it 1s called granite. 

Moſt granites are formed by particles of quartz, ſpars, ſand, and mica or 
talk, of different colors. As quartz and ſand generally predominate in granites, 
theſe ſtones ſtrike fire with ſteel, and are claſſed amongſt the hard ſtones. 
Nevertheleſs, granites differ much in this reſpect. Granites are found in large 
maſſes. Some of them are very beautiful, when cut and poliſhed. Many 


| my granites are found in Brittany, The molt valuable granites are brought 
m 


t. (9). 

CCCLIV. GR ANULATION. Granulation is an ion by 
which metallic ſubſtances are reduced into ſmall grains or roundiſh particles, 
the uſe of which is, to facilitate their combination with other ſubſtances. 

This operation is very ſimple. It conſiſts in pouring a melted metal flowly 
into a veſſel filled with water, which is, in the mean time, to be agitated - 


table gold made in that manner, 


2 The weights mentioned in the text 
are French. A grain is th part of an En- 


gliſh troy pennyweight, or +;zth part of a 


troy Ounce. . See the article WEIGHTS. 

) Granites are very various in their ap- 
pearance, as they are in the colors and pro- 
portions of their component particles, Theſe 
particies conſiſt of common quaitz, of that 
ſpecies of quartz called feliſpar or rhom- 


boidal quartz, and of mica, with which alſo - 


are often accidentally mixed particles of other 
ſtones, as of ſteatites, baſaltes, garnets, and 
metallic earths, The rocky ſummits of the 
higheſt mountains generally conſiſt of this 
compound ſtoue. or of porphyry, which is 
alſo a compound ſtone, and different from 

nite only in containing, beſides quartz, 

leſpzr, and mica, a great deal of the opake 
colored {iligeous Rone called jaſper, 
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with a broom: L. ead is alſo granulated by pouring it when melted into abox, 
the internal ſurface of which is to be rubbed” with powdered chalk, and b 
Making ſtrongly the box, till the lead has become ſolid. What paſſes in t 
operations may be eaſily imagined. Metals are granulated becauſe their ductility 
renders them incapable of being pounded, and becauſe filing is long, tedious, 
and might render the metal impure by a mixture of the iron of the file. (v). 
-CCCLV. GRAVITY. Gravity is the property of bodies, by which 
they endeavor to approach each other. Thus, for example, we know that a 
body reſting upon the earth cannot be raiſed but by a force ſuperior to what 
is called its weight; and chat this body thus raiſed, returns precipitately to 
the earth, when it is ho longer ſupported Men in general have always 
obſerved this phenomenon without attending to it. Bur philoſophers have 
always admired it, and have endeavoured to diſcover its cauſe, but without 
ſucceſs; which is not ſurpriſing; for we do not yet know all the circumſtances 
attending .gravity. We are not yet certain, that all the particles of matter 
have this property. The gravity of the air was not diſcovered till the laſt age. 
We will not therefore attempt to reaſon upon this obſcure ſubject. But as the 
particular effects of gravity influence much all chemical phenomena, and as the 
particular gravity of the integrant parts of different ſubſtances is probably the 
rimary cauſe of the action of theſe ſubſtances upon each other, we mult enter 
into ſome detail upon this ſubject. | 
The gravity of a body may be conſidered in two 'manners. Firſt, every 

| body, conſidered as heavy, cannot be compared but to greater or leſs quantities 
of the ſame kind of matter. In this caſe, we may obſerve that the greater 
the quantity of matter of any body is, the greater is the effect of its gravity. 
Hen e the gravity of bodies is directly as their maſſes or quantities of matter. 
The ravity of bodies conſidered in this view is called their ab/olute gravity, that 


(r) The granulation of metals by agitation 
in a box, is thus explained by Cramer, The 
metals capable of this kind of granulation, 
as lead, tin, and braſs, are very brittle, 
when they are fo hot as to be almoſt fuſed. 
The chalk with which the inſide of the box 
is rubb:d, encreaſes the reſiſtance to the 
motion of the agitated metal, and preſerves 
the box from being burnt, When the melted 
metal is ſhaken and daſhed. againit the ſides 
of the veſlel, it no ſooner becomes ſolid, 
and conſequently exceedingly brittle, than 
it is ſhivercd into a ſine duſt. I hoſe metals 
which are rendered more tenacious by being 
heated almoſt to fuſion, as gold and ſilver, 
muſt evidently be incapable of this kind of 
granulation. yy 

The other method of granulation may be 
performed by pouring the metal upon a 
broom, interpoſed betwixt it and the water, 
by which means the fluid metal is divided 
into ſlender ſtreams which ere further broken 
by.the circular motion of the water. See a 

deſcription of an apparatus for granulating 


copper for the purpoſe of making braſs, in 


a note to the articte BRASS. Melted metals 
may alſo be granulated by being poured from a 
certain height into a veſſel of water, or of other 
fluids capable of fixing by their coldneſs the 
drops as ſoon as. they fall, and thereby pre- 
venting them from again running together 
into large maſſes. This granulation may 
be thus explained. The ſeveral parts of a fluid 
poured out of a veſlel, begin their falls at 
ſucceſſive inſtants of time. The velocity 
acquired by each of theſe parts from the ac- 
celerating power of gravity, is.proportionable 
to the time from the beginning of its fall, 
This acceleration of velocity produces a con- 
tinual increaſe of the interval or ſpace betwixt 
any two parts of a fluid, which have begun to 
fall at different times. Hence the ſeveral 
parts of a falling fluid tend to ſeparate from 
each other,” or to form diſtin maſſes or 
drops: and they accordingly do ſeparate 

when this tendency is ſtronger than the force 


of-coheſron by which they are held together. 


W- -R '2& 321 


n, their weight, or the conſtant effect of the gravity of any certain quantity 
of matter, Ihus we judge, that the quantities of any two ſubſtances, how- 
ever diſſimilar, are equal, if they produce equal effects of gravity. I he weight, 
therefore, and the quantity, of a ſubſtance are the. ſame thing. Men have 

eed to determine the weights and quantities of matter of all ſubſtances by 
certain effects of gravity, and have given different names to more or leſs con- 
ſiderable weights, as grains, drams, ounces, pounds, &c. ſo that two quantities of 
different ſubſtances, which produce the ſame effect of gravity, that is, of a 
grain, or of a dram, of an ounce, &c. are juſtly conſidered to be equal. In 
this ſenſe we ſay, that a pound of lead is not heavier than a pound of cotton. 
This abſolute gravity, weight, or quantity of matter of any body, is meaſured 
by means of an ordinary N which is a lever ſuſpended freely on its 
center of gravity, which ought to be exactly in the middle of its length. 
Two quantities of matter, being ſuſpended at the two extremities of the lever, 
are conſidered as equal, or of the ſame weight, when this lever maintains itſelf 
in an horizontal direction. 

This is the beſt and juſteſt method to determine the quantity of matters 
employed. It is much uſed in commerce, and in the ordinary purpoſes of life. 
It is alſo the only one which ought to be employed in all the operations of 
chemiſtry, which require accuracy. 

In the ſecond place, we may conſider a body as heavy, relatively not only 
to its maſs or quantity of -matter, but alſo to the ſpace it occupies, that is, 
to its bulk. A great difference is found in this reſpect, among natural bodies. 
This difference proceeds from the greater or leſs number or ſize of empty 


ſpaces, called pores, which are in every body. Bodies which are not very porous, 


muſt evidently contain under the ſame bulk, a greater quantity of matter than 
'thoſe which are more porous; and conſequently a body of a certain ſize, but not 
very us, muſt have a greater abſolute gravity than another body of the ſame 
ſize, but more porous. As theſe differences depend on the particular ſpecies 
of each » gravity eſtimated in this manner is called ſpecific gravity. 
It may alſo be called relative, becauſe we judge of it by comparing bodies 
with one another. This gravity is the fame thing as the denſity of bodies. 
The ſpecific gravity or denſity therefore of bodies, conſiſts in the relation betwixt 
their abſolute gravity or weight and their bulk: and the ſpecific gravity of 
any body is ſo much greater as its abſolute gravity is more . and as 
its bulk is leſs 3 or, in the language of tricians, ĩt is in a direct ratio of the 
maſs, and in an inverſe ratio of the ſize. Hence if two bodies be equal in 
ſize, they will be to each other as their real weights or maſſes: and if they 
are equal in weight or maſs, their ſpecific gravities will be — — as 
their ſizes; that is, the ſpeciſic gravity of the leſs bulky body will ſo exceed 
_ the more bulky body, as the bulk of this latter body exceeds that of 
e former. 3 | ; - 
As the denſity of bodies is one of their internal and eſſential qualities; the 


knowledge of which contributes much to diſtinguiſh them, and to throw light 


upon their nature, philoſophical chemiſts have always applied themſelves to 
derermine this matter. By this method the purity of metals, of ſeveral 
other ſubſtances, 'the' degree of concentration of acids, of liquid alkalis, of 
' _ ſpirits, and of other ſolvents; may — aſcertained; and thus important diſcoveries 


may 
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may be made. For inſtance, they have diſcovered that by allaying metals and 
ſemimetals, metallic maſſes are formed, the ſpecific gravity of which ſeldom 
correſponds with what it ought to be, if theſe metals were not condenſed or 
expanded by the allay. Theſe experiments, however, are but yet begun; and 
we may preſume that in proſecuting them, the ſame. phenomena will be ob- 
ſerved, and perhaps ſtill more varied in the ſolutions and combinations of 
all other ſolid, and liquid bodies, and that we may find by this means explana- 
tions of many obſcure and intereſting facts. | 
The ſpecific gravity of bodies may be conveniently determined by ſeveral 
methods. As this gravity is only relative, and can be eſtimated by compariſon 
only, a ſubſtance ſimple and invariable, or which ar leaſt might eaſily be made as 
pure as poſſible, was judiciouſly choſen, to the weight of which, the weight 
of all other ſubſtances might be compared. All theſe conditions are found in 
pure and diſtilled water. . Accordingly by weighing very accurately a deter- 
minate quantity, an ounce, for inſtance, of pure water in a phial, and marking 
preciſely the ſpace it occupies in the phial, the relation of the ſpecific gravity 
of. any other fluid to the ſpecific gravity of this water may be eaſily deter- 
mined. For this purpoſe, let ſuch a quantity of this fluid be put into the 
phial, that it ſhall exactly * the ſame _— which the water did, and let 
it be accurately weighed. As the bulk of the two ſubſtances thus compared 
are equal, and as their ſpecific gravities are to each other in this caſe as their 
abſolute weights, if the liquor compared with water weighs exactly an ounce, 
its ſpecific gravity will be equal to that of water; and if on the contrary, it 
weighs more or leſs than an ounce, its ſpecific gravity will be ſo much more or 
leſs great than that of water, according as it ſhall. weigh more or leſs than an 
ounce, If, for example, this bulk of liquor equal to that of an ounce of 
water, weighs two ounces, its ſpecific gravity will be double that of water; 
if, on the contrary, this liquor. weighs only half an ounce, its ſpecific gravity 
will be only half as much as that of water.  _ | W 
This method is very juſt, convenient, and the beſt which can be employed 
to determine the ſpecific gravity of liquid ſubſtances, from the facility with 
which they may be all reduced to an equal bulk. But ſome management and 
: addreſs are requiſite to give preciſel ſame bulk to two ſolid bodies, To 
do this preciſely we may even to be impoſſible; therefore another 
method muſt be uſed, to determine the ſpecific 2 of ſolid bodies. We 
have abſerved, that the ſpecific gravities of bodies of equal bulk are to 
each other as their abſolute gravities. or weights, and upon this principle the 
method we have explained is founded ; but that when the maſſes or weights of 
two or more bodies are equal, their ſpecific gravities are to each other in the 
inverſe ratio of their bulks. From this ſecond principle we may more eaſily 
determine the ſpecific gravities of ſolid bodies. The method uſed for this pur- 
poſe conſiſts in reducing the bodies to be compared to the ſame real weight, 
and then in comparing their bulks to each other, or (which is the ſame thing) 
the effects of theſe bulks upon the ſame or equal quantities of water, as we 
ſhall ſee. | Poo 5 
. When, therefore, the ſpecific gravity of two ſolid bodies is to be determined. 
an equal quantity, an ounce, for example, of each of them is to be weighed 
very accurately in the ordinary method, whatever be the difference of their 
bulks. Each of theſe bodies is afterwards to be weighed in pure water, by 
the 
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the hydroftatical ballance, and the difference between their real weights and 
their weights when they are immerſed in water, that js, the loſs of weight 
which each of them ſuſtains: by this immerſion, is to be obſerved, Theſe 
loſſes of weight are then to be compared; and the body which has loſt the leaſt 
exceeds the other in ſpecific gravity in the ſame proportion that the loſs of 
. weight of the latter exceeds that of the former | | 
o underſtand well what happens in this experiment, we muſt remark, that if 
a ſolid body be immerſed in water, and if it be left in the water unſupported, 
and without giving it any impulſe, the bulk of this body will occupy the room 
of a quantity of water exactly equal in bulk to that of the immerſed body; and 
if the ſpecific gravity of this body be equal to that of the water, it will remain 
motionleſs in the ſame place where it was left, becauſe its real weight being 
the ſame as that of an equal bulk of water, it remains ſuſpended in the water, 
like an equal quantity of water, that is, counterpoiſed by the gravity of all 
the ſurrounding parts, and conſequently at reſt, and in an equilibrium. But if. 
the ſpecific gravity of this body be different from that of water, then no equili- 
brium can exiſt. If its weight be greater than that of the water, it muſt neceſſarily 
deſcend to the bottom of the veſſel; and if it be leſs, it muſt riſe to the ſur- 
face of the water: and the force with which that body will riſe or deſcend, | 
will be proportionable to the difference betwixt its gravity and that of water. 
If, for example, when it occupies. the place of an ounce of water, it really 
weighs two ounces, it will fall to the bottom of the veſſel, but with a force 
only proportionate to the exceſs of its weight above the weight of water ; for 
as it cannot fall without continually diſplacing the bulk of an ounce of water, 
therefore one ounce of its weight will be employed in ballancing or counter- 
poiſing an equal weight; of water, and the body will deſcend by the effect of 
the weight of the remaining ounce, or with half its real weight. Hence, if 
that body be ſuſpended at one of the arms of a ballance, it may be counter- 
iſed by an ounce weight, placed in the ſcale ſuſpended by the other arm of the 
—— in air, and conſequently it will appear to be one half leſs heavy in water, 
in air. | | mob kids 
This being eſtabliſhed ; as a, body of a determinate weight loſes ſo much 
leſs. of this weight in water as its bulk is leſs, and as theſe two things are in 
the ſame relation, we may therefore ſubſtitute one for the other; and when we 
weigh in water two bodies of equal weight, we may judge of the relation of 
their bulks, and —— - may appreciate their ſpecific gravities, by 
determining and comparin diminution of weight which they ſuſtain 
when weighed in water, This is much more eaſy and exact than a menſuration 
of their bulks. Thus, for example, if we weigh in water two bodies of equal 
weight, and if the one loſes a tenth part of its weight in the water, and the 
other loſes only a twentieth E we may conclude from thence, that the bulk 
of this latter body is one alf leſs than that of the former, and conſequently 
its ſpecific gravity is double; becauſe the ſpecific gravities of bodies of equal 
weights are in the inverſe ratio of their bulks. See what ought to be obſerved in 
weighing bodies in water, under the article BAL Ad (HYDROSTATICAL), 
rom what has been ſaid concerning the gravity of bodies, we may perceive, 
that in examining their nature and properties, the ſpecific gravity only of bodies 
is attended to; and that the abſolute gravity, or rather the weights uſed to 
determine it, are things arbitrary _ conventional, which, however, deter- 
g t 2 mine 
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mine well the abſolute gravity, when they themſelves are determinate and 
accurate. But we muſt obſerve, that weights, like meaſures, have a 
great inconvenience in not being uniform. I hey are fixed arbitrarily and 
differently in different countries; ſo that an ounce, or a pound, is not always 


the ſame in one country as it is in another, which neceſſarily introduces 


confuſion and errors in commerce and in the arts. As weights cannot be fixed 
but by an exact meaſure or bulk of the bodies intended to be uſed to fix theſe 
weights, the meaſures muſt evidently be firſt rendered uniform in all nations, 
which is not to be expected. The thing, however, is very poſſible. The 
length of a pendulum, which vibrates every ſecond under the equator, 
is a fixed and invariable meaſure to which all others may be referred, and 
would be very proper to be univerſal, if nations would agree to it, This project, 
the execution of which would certainly be very favorable to commerce, arts, 
ſciences, and conſequently mankind, was propoſed by M. de la Condamine, in 
a memoir which he read at the Academy of Sciences. | 

To compleat this article, we muſt examine what effects are produced by the 
gravity of bodies in their combinations and decompoſitions, that is, in all 


chemical operations. It is undoubtedly the moft important and deciſive ob- 


ject for the general theory of chemiſtry, but it is not within our province, as 
it cannot be well treated but by help of mathematics. In this point 
theſe two ſciences, which appear ſo remote from each other, meet. A man 
ſufficiently intelligent and able in both, might, by treating this matter ac- 
curately, throw much light upon it, and lay the foundation for a new phyſico- 
mathematical ſcience z or rather, might render the application of algebra and 
geometry to natural philoſophy much more general. Several perſons, and 
lately Mr. Sage, in a Diſſertation, which gained the prize of the Academy of 
Rouen, concerning the Cauſe of Chemical Affinities, have advanced ſome ſteps 
in this path; but great difficulties will 2 occur. Perhaps chemiſtry 
is not yet ſufficiently advanced to be ſubjected to calculation; perhaps even 
it will never be ſo far advanced; and although men of genius have, ſince the 
reſtoration of the ſciences, carried mathematics to a greater perfection than 
it was believed could have been attained, the problems which chemical phe- 
nomena offered to geometricians may be ſo complicared, as to be above the 
reach of human underſtanding. 

However that may be, in theſe latter ages a moſt happy application has 
been made of the theory of univerſal gravity to the ſyſtem of the world, and 
to explain very ſatisfactorily the celeſtial phenomena, If this univerſal gravi- 
ration of the heavenly bodies, ſo happily obſerved; and fo well calculated, be 
an eſſential property of matter in general, as many reaſons induce us to believe, 
irs effects cannot be confined to very large bodies ſeparated from each other 
by immenſe diſtances, but muſt neceſſarily act betwixt the ſmall particles of 
matter at very ſmall diſtances from each other, and conſequently in chemical 
combinations and ſolutions. Although we do not preciſely know the bulks, 
the maſſes, the forms, nor the diſtances of the integrant and conſtituent parts of 
bodies, we ſee them act upon each other, unite or ſeparate, adhere more or leſs 
ſtrongly, or reſiſt all union; and we muſt believe that theſe effects are produced 
by the fame power; ſuch, for example, as the reciprocal gravitation of theſe 
{mall particles to each other; which is variouſly modified, according to _ 
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ſize, their denſity, their figure, their extent, the intimacy of their contact, or 
the greater or leſs diſtance of their approach. | 

By teleſcopes and other inſtruments, aſtronomers have indeed diſcovered the 
ſize, diſtance, and motions of heavenly bodies; and by applying calculation and 
geometry to theſe diſcoveries, they have perceived the gravitation of theſe great 
bodies, and have even determined the law of that gravitation : but the. mi- 
croſcope has been found ineffectual to ſhew the primary and elementary parts of 
bodies; and when geometricians have endeavoured to apply the theory of uni- 
verſal gravitation to the phenomena of terreſtrial bodies, they found that this 
gravitation did not follow the rule of the inverſe ratio of the ſquare of the 

iſtance, when this diſtance was very ſmall. The law of gravitation in ſmall 
diſtances does not appear to have been yet well determined; whether this pro- 
ceeds from a want of a ſufficient number of facts, or becauſe it has not been 
examined by the ableſt geometricians. But although we cannot preciſely 
determine this point, would it not be defirable to approximate it indirectly, and 
by making ſuppofitions ? This appears ſo much the more ealy, as the velocities, 
the times, the { paſt, need not be obſerved and calculated, nor periodical 
revolutions to be determined : for the motions of the elementary parts of bodies, 
although certainly very regular, and ſubjected to the fame fixed laws, cannot 
be perceived minutely, and only by their effects. They are made in indiviſible 
inſtants. They are not conſtant, but perpetually variable, according to the cir- 
cumſtances which determine them. We cannot therefore conſider theſe objects 
but in general, or rather in a vague manner. But, however, I aſk thoſe who are 
capable of deciding ſuch queſtions, if, ſuppoſing that the ſmalleſt atoms of 
matter are affected by the ſame 1 by which the heavenly bodies gravitate 
to each other; may we not conſider their tendency to the center of the earth 
as of no effect, when we attend to the almoſt infinite ſmallneſs of theſe elementary 
particles, and the infinitely ſmall diſtance at which they may approach each 
other? The effect of their gravity ought in this caſe to be, to make them tend 
to each other. They are, as it were, ſmall worlds ſeparated from the reſt; or, 
being at liberty to yield to their reciprocal tendency, they re- act upon each 
other, without being diſturbed by the great counterpoiſe which keeps the whole 
univerſe in an equilibrium. In the ſecond place, as the diſtance betwixt theſe 
molecules of bodies is infinitely fmall, or none at all, may not contact be ſubſti- 
rated for it? And in' this caſe, would not the force with which theſe molecules 
tend to each other, or adhere together, be in a compound ratio of their denſities 
and contacts? Hence it ſhould follow, that bodies whoſe primary integrant 
molecules ſhould have the greateſt denſity, and whoſe figure ſhould allow them 
to have the moſt extenſive and immediate contact, would be the hardeſt of all 
bodies, or thoſe whoſe ation would be the firmeſt ; ſuch, for example, as 
we conceive that of vid e ſtones to be: and that, on the contrary, bodies 
whoſe primary integrant molecules ſhould have the leaſt denſity, and ſuch 
a figure that they could not have but the ſmalleſt poſſible contact, would be the 
leaſt hard of all bodies, or rather would be fluid; fuch pure fire appears to be, 
and the other ſubſtances eſſentially fluid, if any ſuch are. 

In the third place, if we ſuppoſe ſubſtances whoſe primary integrant molecules 
have a very great denſity, but can have only very ſmall contacts; whether that 
may depend on their figure, or the interpoſition of ſome other ſubſtance with 
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the parts of which they can alſo have but ſmall contacts; then we may evident] 
perceive, that the force with which theſe molecules tend to unite together will 
not be ſatisfied, and conſequently will be in a continual niſus or effort, and, if we 
may be allowed to ſay it, in a ſtate of violence; ſo that when they ſhall have 
within their reach any other ſubſtance upon which they may exerciſe the tendency 
which they have to unite with that ſubſtance; that is, with which they ſhall have a 
greater contact; they will then actually unite with that ſubſtance with an activity 
and impetuoſity proportionate to their remaining tendency to unite, or their un- 
ſatisfied gravitation, Such appear to be mineral acids, and in general all 
chemical ſolvents; the action of which cannot be conceived, unleſs we ſuppoſe 
that the force with which their integrant parts tend to unite with the particle of 
the bodies which they diſſolve, is much greater than the force with which theſe 
latter are kept united. F «A | 
Hence, if the parts of the diſſolved body be ſo denſe, or be capable of having 
ſuch contact with the parts of the ſolvent, that the activity of theſe latter parts 
ſhall be entirely ſatisfied by their mutual union; the ſolvent will then be in a 
ſtate of reſt, or in a kind of equilibrium, and will have no more diſſolving 
power. This is called in chemiſtry the fate or point of ſaturation. To make 
this ſaturation compleat, each of the integrant parts of the ſolvent muſt have 
_ an integrant part of the diſſolved body, upon which it may exhauſt all its 

vity. | | 

If, ; i the contrary, the parts of the diſſolved body be not ſufficiently denſe, 
and cannot have a ſufficient contact with the parts of the ſolvent to ſatisfy 
entirely all the tendency of theſe latter; from ſuch a combination, an imperfect 
ſaturation only of the ſolvent will reſult, and it will ſtill retain force enough to 
act upon other bodies. This may be obſerved in the neutral deliqueſcent Tales, 
and other combinations of this nature. See SALTs, and DELiQuesCEnce. | 
Foutthly, we may perceive from what has been ſaid, that the force which 
makes the integrant and conſtituent parts of bodies tend to each other, although 
much ſuperior to their gravitation towards the center of the earth, is however 
limited; that it muſt be very variable in its effects, and even of no effect in 
certain circumſtances. In the ſame manner as the adherence of the integrant, 
parts of a body which yields to the action of a ſolvent, ought not to be conſidered 
| as any thing in compariſon of the force which makes them tend to the parts of 
this ſolvent; ſo that after the ſolution they cannot any longer be united to- 
gether, but only to the parts of this ſolvent; ſo in the ſame manner, I ſay, we 
may conceive that the force which unites the principles of a compound body to 
each other ought to become ineffectual, when, on one fide, the tendency of 
the parts of theſe principles is entirely exhauſted by their union; and when, on 
the other fide, to this compound is applied another body, with the parts of 
which thoſe of one of the principles of the gy. wears may contract an union, 
infinitely ſuperior to that which they had with the parts of the other principles 
of the compound. In this caſe, the principles of the compound muſt evidently 
be diſunited z one of theſe principles mult form a new compound with the new 
ſubſtance applied to it, and the molecules of the other principles, being now 
diſengaged, muſt exerciſe their tendency upon each other, and form ſmall 
aggregates z which, when they have arrived at a certain maſs, muſt yield to the 
, 4 gravity, 
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ravity by which they, tend to the center of the earth. Thus we may concave 
ow precipitations are effected. : 

This will become clearer by an example; and for this purpoſe, let us chooſe a 
compound, ſuch as that which reſults from the union of nitrous acid with ſilver. 
From experience we know that when. copper 1s applied to this compound, the 
nitrous acid quits the ſilver to combine with the copper, with which it forms a 
new compound; and that ſilver thus ſeparated from this acid, by the preſence 
and contact of the copper, has no longer any adherence with the acid, unites 
again into larger molecules, the maſs of which becomes ſo large, that they can 
not yield to any other tendency than to the general gravitation which all bodies 
of a certain maſs have towards the center of the earth; and accordingly we ſec 
the molecules of ſilver fall to the bottom of the veſſel in which this operation is 
made. I ſay, firſt, that we cannot conceive what happens in this operation, 
unleſs we ſuppoſe that the force which unites the parts of the ſilver with thoſe of 
the nitrous acid evaniſhes, or becomes ineffectual, in compariſon of that force 
which tends to unite, and which does unite, theſe parts of the nitrous acid with 
the parts of the copper: In the ſecond place, ſuppoſing always that all chemical 
combinations and decompoſitions are the effects of a mutual and particular 

itation of the integrant and conſtituent of bodies to each other, which 
is in a ratio of the denſity and contact of theſe ſame parts; I ſay, that if in the 
preſent caſe, the parts of the nitrous acid quit the ſilver to unite with the 
copper, the integrant parts of this latter metal muſt have infinitely more 
denſity, or muſt be capable of having a much more extenſive and intimate con- 
rat with the parts of the nitrous acid than thoſe of the ſilver. Whence the 
action of the parts of the nitrous acid, which is only very imperfectly ſatisfied 
by their union with the parts of the ſilver, is in ſome meaſure exhauſted by the 
new union with the parts of the copper ; ſo that only an infinitely ſmall force of 
adheſion to the parts of the ſilver remains; and then we may eaſily conceive 
that the tendency of the parts of the ſilver to each other may be more than is 
ſufficient to overcome this ſlight adheſton ; and conſequently the parts of ſilver 
may really ſeparate from the nitrous acid, and may form ſenſible maſſes capable 
of yielding to the general gravitation to the center of the earth. 

ence alſo, if, at the ſame time that the parts of the nitrous acid are deter- 
mined by the preſence and contact of the yup of the copper, to ſeparate from 
thoſe of the ſilver, theſe parts of ſilver ſhall find within their reach ſome other 
ſubſtances, with the parts of which they have a ſtill greater diſpoſition to unite 
than with each other; they will unite with this ſubſtance, and form a new com- 
pound; which circumſtance ought to facilitate the ſeparation of ſilver from the 
nitrous acid; and which alſo, when the filver has a ſtrong affinity with the 
matter preſented to it, might effect the ſame decompoſition, although even 
the copper had not a ſufficiently ſtrong affinity with the nitrous acid to ſeparate 
it from the ſilver. This ſeems actually to happen in the caſe of two new decom- 

ſitions and combinations, which can only * performed by double affinities. 

All the other phenomena which happen in chemical combinations and 
— 2 may be eaſily deduced from the „ee we have made, and 
are only the — conſequences of theſe ſuppolitions. For thefe phenomena, 


we refer to the articles ArriniTY, Acc gion, CoMPoS1TION, COMBINA= 
TION, DECOMPOSITION, SOLUTION, PRECIPITATION, and PRECIPITATES. 
D I am 
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I am ſenſible that this intereſting matter is liable to great difficulties and 
objections, and is here but ſuperficially treated. Perhaps time, experience, the 
encreaſe of chemical knowledge, laſtly, the zeal of perſons ſkilled in mathematics 
and chemiſtry, will hereafter throw much more light upon theſe ſubjects, of 
which now we have but confuſed notions. However, I cannot but conſider 
them as the true key of the moſt hidden phenomena of chemiſtry, and conſe- 
quently of all natural PO 
CCCLVI. GREAT WORK. The great work is the alchemical pro- 
ceſs by which gold is made, or pretended to be made. 
* _CCCLVIL, GRIT T- STONE. (5) | 
CCCLVIII. GUMS. Gums are mucilaginous juices which ſeparate 
ſpontaneouſly from ſeveral plants or trees, and which have acquired a ſolid conſiſ- 
tence by the evaporation of the greateſt part of their ſuperabundant water. For- 
merly all concrete juices collected from trees, whatever their nature was, were called 
gums. Hence many of theſe juices, which are entirely or partly reſinous, are till 
called gums; ſuch are gum copal, gum elemi, gum anime, gumma gutta, and many 
others : but modern chemiſts and naturaliſts have with propriety conſidered only 
the concrete 12 ſoluble in water as true and pure gums. We ſhall 
therefore treat of theſe gums only in this article. | $i; 
Gums have a firm and ſolid conſiſtence, a certain degree of elaſticity, and 
great tenacity of their parts. Theſe latter properties render them capable of 
refiſting percuſſion without being broken; by which they are rendered very dif- 
ficultly pulveriſable in a mortar. They are more or leſs white and tranſparent : 
ſome of them, ' nevertheleſs, are of a yellow or brown color, but the matters by 
which they are colored are foreign to them, Very po gums have no ſmell, 
ſcarcely any taſte, or a very mild and ſlight taſte. They are not ſoluble, either 
by oils, or by ſpirit of wine, but are perfectly ſoluble in water; and when the 
uantity of water uſed for this folution is but moderate, they form with it a 
ehick, — tranſparent fluid, and they again become mucilages, ſuch as they 
were o | P | 
Although Ties are obtained from many trees and plants of different 
kinds, all gums, nevertheleſs, are very ſimilar, and do not properly differ from 
each other but by the quantity of mucilage which they are capable of forming 
with water. Three principal kinds of gums are diſtinguiſhed. Theſe are gum 
tragacantb, gum arabic, and ordinary gums. | 
um tragacanth iſſues from a thorny ſhrub called tragacanth, which grows 
in Syria and other oriental countries. It conſiſts of ſmall twiſted bits, the 
ſurfaces of which, when broken, are ſhining, It contains more mucilage, and 
is therefore dearer than any other gum. | n 
Gum arabic is obtained from a kind of acacia, and perhaps from ſeveral other 
trees which grow in Arabia and in Africa. It conſiſts of round, rough pieces; 
ſome of which are beautiful, white, and tranſparent. 8 


„) Gz1tT-SToxz is a ſtone conſiſting theſe ſands, and their different degrees of 


of particles, of ſand e her. compactneſs and of agglutination. Some , 


The differences of theſe ſtones pr from theſe ſtones are employed for building, others 


the different ſizes of the particles of ſand for grinding, others for whetting ſharp ſtee!l 
compoſing them, the different properties of inſtruments, and others for 8 
rdinary 


G6 FF 329 


Ordinary gums are thoſe which are gathered from moſt fruit · trees; ſuch as 
almond, apricot, plumb, and cherry trees, &c. It is generally leſs white and 
leſs tranſparent than gum arabic, though ſometimes it is as beautiful. Drug- 
giſts pick the beſt pieces of theſe gums, and ſell them for gum arabic; from 


which no inconvenience proceeds, as they do not effentially differ from that gum. 


As gum and mucilage are only one and the ſame ſubſtance united with a 

ater or leis quantity of ſuperabundant water, theſe matters have abſolutely 
the ſame properties, and in their analyſis furniſh the ſame principles. For a 
further knowledge, therefore, of the nature of gums, we refer to the article 
Mvuc1LAGE. Mo 

CCCLIX. GUM-RESINS. Gum-refins are juices, partly mucila- 
ginous and partly oily, which flow from many kinds of trees, and which become 
concrete by the evaporation of their fineſt fluid parts. 

The oily and mucilaginous parts which form gum-reſins are intimately mixed, 
but not abſolutely combined with each other : hence theſe concrete ſubſlances are 
not perfectly ſoluble, either by water, by oils, or by ſpirit of wine, ſing y. When 
indeed any of theſe ſolvents, for example, water, is applied ſingly to moſt gum- 
reſins, and when the action of ſuch ſolvent is affiſted by trituration, a kind of 
ſolution is effected. The gummy part is entirely ſoluble in water, and forms a 
mucilage with itz while the reſinous part, which was originally much divided 
and intimately mixed with the gummy part, remains ſuſpended in the water, 
and conſcquently forms a kind of milk or emulſion : but this oily part is then 
evidently divided only, but not diffolved. See Exurs10n, Thus the gum-refin 
is reduced nearly to its original ſtate; I ſay, nearly, becauſe the oily ſubſtance 
loſes by drying its moſt fluid and volatile part, which is not reſtored to it by 
treating it with water in the manner above-mentioned. 

We may alſo make a kind of ſolution of theſe gum · reſins, by employing 
ſolvents, which are partly _ and partly oly or ſpirituous ; ſuch as wine, 
vinegar, or aqua vitz: but theſe ſolutions are always milky, from the water 
which hinders the ſpirituous part from combining intimately with the reſin. 
To diſſolve, therefore, completely a gum-reſin, the reſinous part muſt be ſepa- 
rated from the gummy part, by applying alternately a ſpirituous menſtruum, 
and a watery menſtruum. 

From theſe properties of gum-reſins, relating to their ſolubility, chemiſts 
have diſcovered their true nature; for from moſt of their other properties, and 
particularly from their external appearance, they might be confounded with 
pure reſins, to which they have a ſtrong reſemblance. Here we ought to 
remark, that the proportion of the gum and of the reſin is not — 
ſame in different gum-reſins, in ſome of which che gummy part is very 
in proportion to the reſinous: hence, upon a more particular examination of 
the concrete juices which iſſue from trees, many of them are claſſed among the 

m-refins, which formerly had been conſidered as pure reſins ; and this ſub- 


ject is ſtill very uncertain. Nevertheleſs, as all gum-reſins are mixtures of ſub- 
ſtances which are not mutually foluble by each other; and as from ſuch a mix- 


ture the compound bodies which rein; muſt be opake z we may diſcover, 
merely by the view, whetlier any concrete ict be a gum- reſin or not. All thoſe 
which are opake, or are ot evidendy tranſparent, may reaſonably be ſuſpected 
to be of a gummy-reſinous, or extractive reſinous nature. of this kind are 
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myrrh, bdellium, ſagapenum, opoponax, aſſa-fetida, and others which are evidently 
gum-refins, On the contrary, all thoſe which are very tranſparent may be 
certainly conſidered either as pure gums or pure reſins : ſuch are the gums tra- 
gacanth and arabic; and the pure reſins; maſtic, ſandarac, gum-copal, and other 
diaphanous ſubſtances, which may be diſcovered to be pure reſins, and diſtin- 
guiſhed from pure gums, by their ſmell, inflammability, and other qualities pe- 
culiar to oily matters. | . 

This rule, which certainly may be uſeful in determining without trouble con- 
cerning the nature of concrete juices, ought not to prevent us from making 
other ſuitable trials, and particularly thoſe by appl ng different menſtruums, 
when we would certainly determine the nature of the matter to be examined. 
Theſe trials are particularly. neceſſary for thoſe concrete juices which are but 
little tranſparent, and are ſtrongly colored. Such are gum-lac, gumma gutta, 
ſanguis draconis, aloes, opium: for theſe latter concrete juices are ſtill more com- 
pounded. than pure gum-reſins, and contain different coloring and extractive 
matters. See Oils, MuciLacs, ExTRacTs, EMuLSions, Gums, and REsins. 

CCCLX. GUN- POWDER. e Poworx. 

. CCCEXI. GUY AC. Guyac is a very hard, heavy, compact wood of 
a tree which grows in hot countries, particularly in the Antilles Iſlands, and in 
Other parts of America. It contains much reſin, which may be extracted from. 

it by ſpirit of wine, in the ſame manner as the reſins of jalap, turpentine, &c. 
may be extracted from the vegetables which contain them. See AnaLyss by 
MensTRuUvuMs, and RESINS. 

Guyac wood, when diſtilled with a heat not exceeding that of boiling water, 
is not, properly ſpeaking, decompoſed; ſince nothing paſſes over but a pure, 
or almoſt pure, phlegm, which ſeems to be nothing elſe than the ſuperabundant 
water it contains : a naked fire, therefore, is neceſſary for the decompoſition of 
this and all other woods. When guyac is to be diſtilled, it is to be cut into 
thin ſhavings, and put into a ftone-ware retort ; to whick is to be adapted a large 
glaſs receiver with a ſmall hole pierced in its fide; and the diſtillation is to be 
promoted by a graduated fire. At firſt, a liquor almoſt purely watery is 
obtained; and then, upon encreaſing the fire, an acid, reddiſh, empyreumatic 
liquor paſſes over, together with a little fluid reddiſh oil. Theſe reſults riſe in 
white vapors, and, at the ſame time, a conſiderable quantity of air is diſengaged, 
which would burſt the receiver, if it was not allowed to eſcape: through the 
{mall hole, which is ſometimes opened for that purpoſe, The acid and oil 
continue to riſe thus to the end of the diſtillation ; the acid — 1 — 

and ſtronger, and the oil becoming more and more empyreumatic, black, and 
chick; ſo that, at laſt, its conſiſtence is equal to that of turpentine, Laſtly, 
hen the retort is thoroughly red- hot, the diſtillation is finiſhed: In the retort, 
the ſhavings of guyac are found reduced to perfect coal; but ſtill retain their 
original form. The acid, called alſo the ſpirit, and the oil are found together 
in the receiver, and may be ſeparated from. each other by a funnel. 

This analyſis of guyac 1s well known by chemiſts, becauſe the empyreumatic 
oil produced was one of the firſt which. was obſerved to be capable of inflam- 
mation by mixture with ſpirit of nitre; and becauſe this analyſis is generally 

given as an example of the diſtillation of vegetables with a naked fire. 4 
bh us, 
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Thus, for inſtance, all the odoriferous plants from which the fpiritus rector, 
eſſential oil, and other volatile principles, have been extracted by a degree gf 
heat not exceeding, that of boiling water, being afterwards diſtilled with a naked 
fire, without which they cannot - decom yield principles analogous to 
thoſe obtained from guyac wood, | 

The analyſis of guyac wood exhibits ſome phenomena deſerving attentiog. 
The great quantity of air diſengaged during this operation is very remarkable. 
It proves that this element is truly combined in certain bodies, and particularly 
in this; that is to ſay, that its integrant parts are diſunited from each other, and 
adhere to ſome of the united parts of the guyac. This is proved by the long 
time during which the air diſengages itſelf from the guyac ; for this element being 
much more volatile than water, if it was not combined and retained by ſome 
fixed principle to which it is united, it would be ſoon diſengaged, and with a 
heat much leſs than that which is ſufficient to raiſe the ſuperabundant and 
uncombined water of the guyac. Belides, this air ſeems to be deprived of its 
elaſticity while it remains in this compound; otherwiſe, it could not be con- 
denſed into ſo ſmall a ſpace, but by a violent compreſſion. But this privation 
of the elaſticity of the air proves alſo that its aggregation is broken, in the ſame 
manner as the phlogiſton, or combined fire, has nexher light, heat, nor fluidity, 
which are properties eſſential to it, when it is in its ſtate of aggregation. 2 

The acid obtained in diſtillatioa with a naked fare from guyac and other 
ſimilar vegetables is ſtill united, and even intimately, with a confiderable por- 
tion of oil, This appears from its color, and particularly from its empy reu- 
matic ſmell ; for this ſmell cannot be contracted by any thing but oil: belides, 
the acid may be deprived of much of this empyreumatic oil, by further ape; 
rations, and particularly by ſaturating it with alkalis, from which it may be 
afterwards ſeparated by a — diftlation, In both theſe operations much 
of the oil is ſeparated, and thus the acid js rectified. | , 

This portion of empyreumatic oil is found to be well combined with the acid 
after the firſt diſtillation z for it no longer diſturbs its tranſparency, even 
when it is mixed with much water; — acid ſerves as an intermediate 
ſubſtance to keep the oil and water ſuſpended or diſſolyed. : 

This rectification of empyreumatic vegetable acids has not been carried ſo 
far by chemiſts, as it might be. 

The oil obtained in this diſtillation is acrid and empyreumatic, it being one 
of thoſe which are incapable af being diſtilled but by a heat much ſuperior to 
that of boiling water, by which heat all oils are much altered, acquize a burnt 
and empyreumatic ſmell, and allow much of their acid to eſcape. Orr. The 
| oil of geyne js employsd, 1s al thats equally ©cre 10 Fires the apitligion 

of carious bones. | 

Laſtly, the coal found in the retort is a ect coal, when the diſtillation has 
been continued till the retort has been red-hot; otherwiſe the reſiduum would 
contain ſome thick and half-burnt oil; but it is contrary to the nature of coal 
to contain any oil. See Coal. Lin: 1 | 


CCCLXU., GUHR. (t) 


) Gunn, Creta finide, Medutla fluida, liquid calcareous or ehatky (ſubſtance, white 
a fixida, Thoſe names are given to — or aſh · colored, found generally 1 mines and 
ä u 2 ubterranean 
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CCCLXIII. GYPSUM. Gypſum is a ſoft, friable, ſtony matter, 
which does not ſtrike fire with fteel. It is found in large quantities in many 
parts of the earth, forming large mountains, and very extenſive chains of 
mountains and hills, as in the neighbourhood of Paris. | 

Gypſum is always cryſtallized, or regularly diſpoſed. In its cryſtallization it 
affecks ſeveral different forms. The firſt form is that of large, tranſparent, 
ſhining, thin laminæ applied to each other, fo exactly, that they conſtitute 
maſſes as tranſparent as eryſtal. Theſe are called by naturaliſts, /apis ſpecularis, 

from their large ſhining ſurfaces, like thoſe of mirrors. 

In the ſecond place, a large quantity of gypſum is found cryſtallized in: 
ſtriæ, like threads applied longitudinally to each other. This is called friated 
gypſum. Laſtly, a very | _— of gypſum is found in ſmall irregular 
cryſtals, agglutinated to each other, forming conſiderable maſſes of ſemi-tranf. 
parent granulated ſtones, commonly called gypſeous alabaſter, when they are 

very white and pure, which gives them a more beautiful and perſect ſemi- 
tranſ _ = — — . 1 
| theſe ums, very different in external appearance, are per- 2 

fectly "mak om their — and eſſential properties. * 

When expoſed to a very moderate heat, they quickly loſe their tranſparency, 
and acquire an opake white color. They alſo become very friable by expoſure 
to this heat, and the laminæ of the lapis ſpecularis ſeparate from each other. 

Gypſum in this ſtate, mixed and kneaded with water, forms a kind of 
mortar, which ſoon hardens into a ſolid body. This property renders it very 
uſeful for buildings, in the conſtruction of which it is employed under the name 
of plaſter. And, in fact, nothing can be more convenient than a ſtone which in its 
ſoft ſtate is capable of receiving any form, which it afterwards preſerves many 


years by its property of hardening. 


The properties above-mentioned are liar to gypſeous matters, and diſ- 
tinguiſh them from tales, amiunt bus, „ with which they frequently have 
an external reſemblance. 


Gypſum by other properties reſembles calcareous earths. Thus, when it is 
calcined and put into water, a pellicle like the cream of lime is formed upon 
the ſurface of the water. This water makes the ſyrup of violets green, as lime- 
water does. Laſtly, gypſum acts a little upon ſulphur, and makes it a kind of 
earthy hepar of ſulphur, as quicklime does : but, nevertheleſs, gypſeous and. 
calcareous ſtones ought not to be confounded together. 

Gypſum differs f calcareous earth in this, that it does not diſſolve and 
efferveſce with acids. Mr. Pott obſerves, that vitriolic and nitrous acids being 
treated with gypſum, do not loſe their acidity 5 whereas theſe acids are caſily 


ſubterranean places, where it drops and forms called alſo ſclenites, ſometimes laminated, and 
ſtalactitical concretions, There are alſo ſometimes not. It is diſtinguiſhable from 
metallic guhrs, or liquid .mafſes, ſometimes rhomboidal calcareous ſpars by the general 
found in mines, containing metallic particles; properties of gypſeous earths, and by its 
and which, by dropping, form metallic ſta- truncated angles. Other gypſums are found, 


laRitical ——— oo 0 conſiſting of different] — cryſtals, as 
1) Beſides ums above-men- hexagonal parallelipi pyramids. 
A Sed hows ons ie rung, V-; 


neutraliſed 
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neutraliſed by calcareous earth, with which they form neutral ſalts with earthy 
baſes. Mr. Beaume remarks, that gypſum may indeed be diſſolved in ſome 
meaſure by acids; but that the gypſum thus diſſolved is afterwards ſeparate 
by cryſtallization, and is in the ſame ttate as it was before that ſolution, without 
retaining any part of the acids. Beſides, quicklime does not harden, as gyplum- 
does, without addition of ſand. or cement. 

Theſe differences are ſufficient to diſtinguiſh gypſeous from calcareous earths. 
But this diſt inction is further eſtabliſhed by experiments which have been lately 
made by chemiſts to determine the nature of gypſum. 

Mr. Pott, in his Lithogeogno * yplum amongſt the four principal 
kinds of earths, to which he refers all the others, and conſequently diſtinguiſhes 
it very accurately from the three other principal earths, and particularly from 

. calcareous earth. He relates in that work many experiments made upon 

pſum, to ſhew its nature and properties. Gypſum, according to him, cannot. 

be fuſed without addition by he moſt violent 2 of furnaces Some chemiſts 

had affirmed that it was fuſible by the heat of ſolar rays eo lected by mirrors. 
Mr. Pott did not repeat that experiment. 

I have expoſed lapis ſpecularis to the focus of a good burning mirror; and IL 
remarked, that while the focus of rays. fell upon its flat ſurface, the {tone was 
only calcined, and not fuſed ; but that when the focus was applied to the ſide: 
of the ſtone formed by the edges of the plates or laminæ placed upon each. 

other, this gypſum was immediately fuſed with a conſiderable ebullition. (x) 
From Mr. Pott's experiments we chiefly learn, that gypſum- or gypſeous 
alabaſter, (for that was the kind which he made the ſubject of his experiments) 
may be fuſed and vitrified when mixed with argillaceous earths, to which it 
ſerves as a flux, as calcareous earth does: but in this fuſion with argillaceous 
earth, gypſum bubbles and ſwells much more than pure calcareous earth does. 
I his fuſion of clay procured by gypſum, as by calcareous earth, as well as. 
the other properties common to gypſum and calcareous earth, are occaſioned. 
by the greateſt part of the gypſum being really compoſed of calcareous earth, 
which earth has been proved to be united in this compound with vitriolic acid. 
Mr. Macquer, in his Memoir upon Quicklime and Plaſter, printed amongſt 
the Memoirs of the Academy for the year 1747, mentions the vitriolic acid as. 
one of the conſtituent parts of gypſum. | 
Mr. Pott, in his Lithogeognoſia, ſays, that ſeveral Authors rank amongit. 
gypſums a compoſition reſulting from the union of vitriolic acid with a calca- 
reous earth; and that they call this compound ſelenitic eartb, or artificial 
gyp/um. Although Mr. Patt found ſome flight differences betwixt this com- 
4 and natural gypfum, yet the former had all the eſſential properties of 
the latter. 8 e ; 

Mr. Macquer, treating of hard waters, in his Elements of Chemiſtry, ſays, 

that their hardneſs is occaſioned by a gypſeous ſelenites which is diſſolved in 


x) From Mr. D*'Arcet's Memoir upon the to a moderate fire not ſufficient to fuſe it, 

E of violent and long-continued Heat, much of its vitriolic acid will be expelled, and 
we find that all gypſeous ſtones and earths are part of it will be reduced to a calcareous earth, 
fuſible by the fire of furnaces. This, how- as unfuſible as chalk, or the other earths of 
ever, we may obſerve concerning the fuſi - that kind; therefore, a violent heat ſuddenly 
bility of gypſum, that if it be. expoſed long applied is neceſſary to the fuſion. of gypſum. 
a m. 
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- them. Laſtly, Mr. Mar ſays, that from gypſum diſtilled with powder of 


charcoal he obtained a volatile falphureous acid and true ſulphur ; that having 
treated it with the alkali of tartar, by the dry and by the humid way, he ob- 
tained from it a vitriolated tartar ; that the remaining earth was calcareous ; that 
gypſum is entirely ſoluble in water; and that it may be artificially compoſed by 
laturating vitnolic acid with calcareous earth. Opuſe. Chem. 13 Dif 

We may then conſider, that um has been demonſtrated to be nothmg 
elſe than calcareous earth faturared with vitriolic acid. It is a vitriolic ſalt with 
baſis of calcareous earth; that is, it is a true ſelenites. See SELENITES 

From this account we may explain all the properties of gypſum. Its want of 
| hardneſs, its tranſparency, its cryſtallization, irs ſolubility in water, proceed 


from its ſaline character. It cannot be combined with any acid, becauſe it is 


naturally faturated with the vitriolic acid. It requires much water to diffolve ir, 
which proceeds from its ſelenitic quality; that is, from the great quantity of 
earth which it contains, and the intimacy with which this earth is united with 
the vitriolic acid. Its calcination, by which the coheſion of its parts arc 
deſtroyed, is nothing elſe than the ſubſtraction of the water of its cryſtallization. 
See CRYSTALLIZATION. | 
The properties of quicklime which gypſum acquires by calcination, ought 

alfo to be attributed either to the ſuperabundant calcareous earth which it may 
contain, or rather to the ſubſtra&ion of a portion of the vitriolic acid, which is diſ- 
engaged during the calcination, chiefly by touching ſome inflammable matters, 
with which this acid unites and forms ſulphur. Laſtly, the hardening of plaſter, 
when calcined and mixed with water, may proceed from a mixture of thoſe 
parts, which by calcination have become quicklime, with thoſe other parts 
which have not acquired that quality, and which ſerve to the former as a cement, 
as Mr. Macquer conjectures in the above quoted memoir (See QuickLimeE) : 
or elſe this hardening proceeds from the gypſum refuming the water of its cryſ- 
rallization, and again cryftallizmg precipitately and confuſedly, as many chemiſts 
think, and particularly Mr. Pott, who ſays, As plaſter mixed with water 
« does not harden, but when it is left at reſt, (for if it be ſtirred too long, it 
« will not become hard) we ought to conclude, that in this caſe a cryſtalli- 
« zation very ſuddenly happens, which - conſequently fuppoſes a very divided 
« ſaline ſubitance, uniformly diffuſed through the plaſter, as Stahl has obſerved. 
This alſo is the reaſon of the want of durability of plaſter in the air; becauſe 
<« the air alters and attacks the ſaline fubſtance which it contains.” 

Some chemifts and naturalifts have given to gypſum the name of ſpar, or 
rather diſtinguiſh a kind of ſpar by the appellation, gypſeoxs ; becaule this ſpar 
has the principal properties of gypſum. Ses Spax. 
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CCCLAXIV. H 


ARDNESS, Hardneſs is a quality of certain bodies 
which conſiſts in an intimate union and ſtrong adheſion 


of their integrant parts, which cannot therefore be eaſily disjoined. | 
We cannot preciſely determine what diſpoſition of parts occaſions the greateſt 
hardneſs : but this probably depends on the perfection and extent of the contact 


of theſe parts 
we do not know. 


this quality depends 


atially upon their figure, which 


The hardeſt bodies which we know are vitrifiable ſtones ; and amongſt theſe, 
the hardeſt are thoſe which are the moſt pure and homogeneous; that is, 


diamonds. 
Not any 


one of all known bodies is perfectly hard. Perfect hardneſs belon 


undoubtedly to the primary, elementary, and conſtituent parts of matter, whi 


of all beings we know the leaſt of. 


CCCLXV. HELLEBORE. 0) 


CCCLX VI. 


) HzrtEBoORE. Two ounces of the 
root of white hellebors yielded, with water, 
nine drams and a ſcruple of gummy extract; 
and the ſame quantity of root yielded with 
ſpirit of wine ſeven drams of reſinous ex- 
tract. From ſix ounces of the root of black 
bellebore, ſix drams and a ſcruple were ex- 
tracted by ſpirit ; and from the ſame quan- 
tity of root ſix drams and two grains were 
extracted by water. Borrichius relates, that 
the diſtilled water of the whole plant poſ- 
ſefles emetic and purgative qualities, 

(2) HEMATITES, or Blood/fone, is a hard 
mineral ſubſtance, red, black, or purple; 


HEMATITES. (z) 


byt the powder of which is red 3 
ſometimes 4 22 figure, and 
ſometimes ical, ſemi- ſpherical, pyrami- 
dal, or cellular, that is, py re — 4 
— of pyramids generally ſmall, the 
apices of which appear, in à tranſverſe 
ſection, in the center. It contains a large 

rtion of iron. Forty pounds of this metal 

ve been extracted from a quintal of the 
ſtone, But the iron is obtained with ſuch 
difficulty, and is of ſo bad a quality, that this 
ore is not commonly ſmelted. The preat 
hardneſs of hematites renders it fit for bur» 


aiſhing and poliſhing metals. 
CCCLXVII. 
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AR. (a) © 

CCCLXVIII. HETEROGENEOUS, a, YOM OG E- 
NEOUS. Heterogeneous ſignifies of different natures ; and homogeneous 
lign fies of the ſame nature. | 


CCCLXIX, HOPS. (8) | 


Honey, like all ſaccharine ſubſtances, vegetable or animal, is ſuſceptible of 
fermentation in general, and particularly of the ſpirituous fermentation. To 
induce this fermentation, nothing is neceſſary but to dilute it ſufficiently in 
water, and to leave this liquor expoſed to a convenient degree of heat. To 
make good vinous hydromel, or mead, the whiteſt, pureſt, and beſt-taſted 
honey muſt be choſen, and this muſt be put into a kettle with more than its 
weight of water; a part of this liquor muſt be evaporated by boiling, and the 
liquor ſcummed, till its conſiſtence is ſuch, that a freſh egg ſhall be ſupported 
upon its ſurface without ſinking. more than half its thickneſs into the liquor; 
then the liquor is to be ftrained, and poured through a funnel into a barrel: 
this barrel, which ought to be nearly full, muſt be expoſed to a heat as equable 
as is poſſible, from 20 to 27 or 28 degrees of Mr. Reaumur's thermometer, 
taking care that the bung-hole be lightly covered but not cloſed. The phey 
nomena of the ſpirituous fermentation will appear in this liquor, and will ſubſiſt 
during two or three months, according to the degree of heat; after which they 
will diminiſh and ceaſe. During this fermentation, the barrel muſt be filled up 
occaſionally with more of the fame kind of liquor of honey, ſome of which ought 
to be kept apart on purpoſe to replace the liquor which flows out of arrel 
in froth. When. the fermentation ceaſes, and the liquor has become very vinous, 
the barrel is then to be put in a cellar and well cloſed. A year afterwards the 
mead will be fit to be put into bottles. | 

The vinous hydromel or mead is an agreeable kind of wine; nevertheleſs 
it retains long a taſte of honey, which is unpleaſing to ſome perſons; but this 
talie it is ſaid to loſe entirely by being kept a very long time. 

The ſpirituous fermentation of honey, as alſo that of ſugar, and of the muſt 
of vinous liquors, when it is very ſaccharine, is generally more difficultly effected, 
requires more heat, continues longer, than that of ordinary wines made from the 
Juice of grapes; and theſe vinous liquors always preſerve a ſaccharine taſte, which 
ſhews that a part only of them is become ſpirituous. The cauſe of this probably 
is, that they contain leſs acid, or that they contain an acid leſs diſengaged than 
the muſt of ordinary wine. See FERMENTATION and WINE. 


(a) Herar. See Liver. | neſs. They contain a ſubtle odorous prin- 
(4) Hoes are uſually added to malt li- ciple, which promotes the vinous fermen- 
”m and are faid to render theſe liquors tation. When infuſed, or but flightly boiled 

els apt to become ſour, leſs viſcid, and in wort, they encreaſe its ſpirituoſity. N- 
more wholeſome by their aromatic bitter- man, . 


COCLXXI. 


| . 
. 1 KM O R 37 
cccl xx FH ON E Y. * Taccliaring ferchentable- 
collected by bees from flowers. Far m nature and proper of ©: 
| ; SUGAR. 
q 2. CCCLXXII. HORN f ANIMALS. The horn of animals is 
the fame-nature as their gelatinous matter, and is only that matter ichafged 
with a leſs quantity of water, with a larger quantity of earth, and ſufficient 
condenſed w have a fitm and ſolid conſiſtence. By digeſting horn with water in 
Papin's digeſter, it may be entirely converted into jelly. 2 
5 — is a perfectly animaliſed matter, and furniſhes in diſtillation the ſame 
principles as all animal matters; that is, at ficſt a pure phlegm, with a degree 
of heat not exceeding that of boiling water; then a volatile alkaline ſpirit, which 
becomes more and mare penetrating and ſtrong ; a fetid, light, and thin oil; a 
+ congrete volatile ſalt, which forms ramifications upon the ſides of the receiver; 
much air ; fetid oil, which becomes more and more black and thick; and 
laſtly, it leaves in the retort a conſiderable quantity of almoſt incombuſtible 
coal, from which, after its incineration, ſcarcely any fixed alkali can be 
obtained. | 
'  Aninfal oil, and particularly that which is drawn firſt in the diſtillation of 
horn, is ſuſceptible of acquiring great thinneſs and volatility by repeated diſtil- 
lations, and is then called be oi of Dippel. See that article. 
# The horns of and of other animals of that kind, are the moſt proper 
to furniſh the animal oil to be rectiſied in the manner of Dippel; becauſe they 
yield the largeſt quantity. Theſe horns alſo differ from the horns of other 
animals in this, that they contain a larger quantity of the ſame kind of earth 
which ig in bones; hence they ſeem to poſſeſs an intermediate nature betwixt 
horns and bones, | 
CCCLEXXIII. HORN (HART'S) CALCINED re WHITE- 
NESS. The phlogiſton of the coal of hart's-horn, although very difficultly 
combuſtible, may nevertheleſs be burnt with more eaſe than the coal of other 
horns, and with nearly the ſame facility as bones may. This coal, by being cal- 
cined with a long- continued and ſtrong fire, is changed into a very white earth 
called /hart's horn calcined to whiteneſs. This earth is employed in medicine as 
an abſorbent. It is given in dyſenteries and labor-pains which are ſuppoſed 
to be cauſed by acrid and ill-digeſted matters. Hart's-horn calcined. to white- 
neſs and levigated is the baſis Sydenham's white decoction, which is com- 
monly preſcribed in theſe diſeaſes. | 
CEcEXXIV. HORN (HART'*S) PREPARED PHI- 
LOSOPHICALLY,. This name is given to hart's-horn deprived by 
water of almoſt all its gelatinous part; ſo that it becomes brittle ; and when its 
outer part is taken off, it is thus rendered very white, and is applicable to the 
ſame uſes as that which is calcined by fire. | 
CCCLXXV. HORN-BL EN D. (e) 


(e) HoRN-BLEND is a black or in- rectangular. It is generally found amon 
durated bole or clay, conſiſting of ſcaly par- iron ores, and ſometimes — w- 
I 


ticles, which are diſtinguiſhable from thoſe mica, forming a compact ſtone. 


of mica, by being leſs thining, thicker, and 
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CCCLXXVI. HORNSTEIN. % 
COCLEKVIL HYACINTH. (e) 


(aA) Hon NT, Petrofilex Wallerii, This  cious 3 polygonal, more or leſs tranſ- 
German authors to the parent, of a yellowiſh red-color, the ninth 


name is given b 
ſiliceous ſtone called in England chertz. Ses in degree of hardneſs from erer and 
fuſibſe by fire. | 


CHERTZ. 
(e) "REA or JACINTH, is a pre- » 
; 
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vegetables, mucous ſub- 


an 
ſtances capable of forming kinds of jelly are obtaingg, but theſe are more 


animal bodies, and if we e ſufficiently this water, the liquor by cooling 
: 


Jartay. From ſixteen ounces of root 
of Jalap, ſpirit of wine extracted five ounces, 
and four ſcruples of reſinous matter; and from 
the reſiduum, water extracted two ounces 

and a half of gummy-matter. This root is 
obſerved to have a conſiderable power in pro- 


vegetable juices, as of melaſſes. Neuman, 

(gs) JaPAN-EARTH. This name is im- 
proper y given to a gum-refin, obtained by 
nſpiſſating the juice or decoction of the 
fruit of a certain palm-tree, which grows in 
the Eaſt Indies. ſe is almoſt entirely ſoluble, 
when pure, by water, or by ſpirit of wine. 
Its taſte is at bitteriſh and ftyptic, and 
is afterwards agreeably ſweet. Neuman, The 
Indians are ſaid to cut the fruit of this tree 
into ſmall pieces, which they uy in the 
; XR 2 


8 


balls, the 


e Evaporation be continued till the matter be 


leaves of the maritime plant betel, together 

with ſome quicklime, and to chew theſe 
taſte and ſmell of which they find 

to be very agreeable. 

- *(b) JasPgR is an opake ſiliceous ſtone, of 


N various colors, white, „ted, yellow, 
og the ſpirituous fermentation of ſweet . 


black, or variegated with ſpots or with veins of 
different colors. It differs fromflints and chertz 
in being opake, in being more eaſily fuſible 
by fire, in having a granulated texture, and 
in frequently compoſing large maſſes, or 
rocks; whereas flints and chertz are general] 
in form of nodules ot lumps. From iome jaſ- 
Fete: iron may be obtained. They are ſuf- 
ciently hard and compact to receive and 
retain a ſine poliſh, | 
When jaſpers are ſpotted with ſpecks of 
onyxes or agates, they are * 
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The blood, lymph, and I's fluid of animals are ſcarcely any thing but 
you gelatinous matter. Milk contains a large quantity of it. Se Cu ESE. 
n a word, almoſt all animal liquors, excepting the excrementitious, ſuch as * 
urine and ſweat, are nothing but kinds of watery jellies. 


Henge e t. o. conglude. that the gclatungoys..muaticr of. animals is the 
Tue animal fubſtance; ft c conftitutes” almoſt ehrirely the"Body "of "animals ; it 
is that which nouriſhes, repairs, and re roduces them; it 1s in the animal 
kingdom, what mucilage is in the vegetable kingdom, from which it ſeems. to 
be derived, and which it nden in many of its properties. See Gums and 
MuciLAcrs. 

This matter in its natural ſtate has-ſcgrcely any ſmell, or any acid or alkaline 
quality. Its taſte is ſweet and faint. , When diluted with water, and by the 
help of other circumſtances neceſſary to fermentation, it eaſily ferments as 

ſoon as it is deprived of vital motion, and ſometimes even during the life of 

the animal to which it Apna... It occaſions ſeveral diſeaſes, and 197 rat 

ably deranges - An At firſt i ds Qi 0 8 r- 
y derange beer Mack i ard i 4 1 5 b Fe — 


mentation, as 


then it paſſes very qvickly 5 nl be oY a 
very fetid liq — = LAY {Fr Woke 1979 2 . 5 

When it, is e e nat at 
of boiling w bt 15 g fl elles om Jt 755 n ſees = 2s 2 


o * 4 Uiis fup rabundant dend be en Pr 112 . al 
length faden early the conlift ence o ſtate, | w 
red'n Not het akergt; on th 1 ao: it gay nei 9 


water, and: reſume its nd; gclatino 
e ror rites er d the 59 501 7 an the Mite 
Patt of the! blood: whi 148 not - wat We, Are harde n by] 
and theſe, hen once wal” Aried, Is again 0 ea ved in ien or — 
eaſt without great Acc and Lale 
wal AQ The alkalis . particulatly, NT and Mile Jelly... wit ee 
5 be teſylts' 2 theſe combinations _ pat; yet eqn, Lufficy 


Oily ſubſtances!a ur to, 1. no, action * n gelatinous . 2 either 
can TERified ſpirit BY wihe difſolve. it, * eee 909 45 3 DT hr 
it is dry, and only takes 1 it part of its water When it is aud. and — 
coagulates it, It then appears a 1 — of little white flocks. 
To this. property which Ipirit of (wine has of coag 5 Jelly, 19 with much 
| ability attributed, the thickening of the inp ſtuffing and break 
ing of — bis hatic veſſels, whence, Ernie . tk 557 Foo: in 2 Ford, 
_ | rincip 5 iſeaſes of thoſe who drink too much of ſpiritugus Tiguprs.. w 
| the prin dry gelatinous matter is ax poſed to a degree of heat ſupertor to that 
=o. 
i of boiling water, it ſwells, riſes into bubbles, emits an acrid, — fetid 
| | ume, and is with difficulty, and not without a very violent heat, inflammable. 
| I it be diſtilled in a retort with a graduated beat, at firſt a little phlegr\ 
is obtained; then ſome liquid volatile alkali, a hin and penetrating ot, 80 
Vvolatile alkali, and à very empyreumatic oil, Which bebo ba! more and more 
| thick, follow in the order they are here .mentioned, In tlie retort.a conlidery 
* able quantity of that kind of coal — auch. cannat be burnt without 
. Cx great 
* i | 


1297 F 341 


| wk rap Prom che aſhes of this coal an exceeding ſmall quantity or 
xed alkali, and a little cemmon ſalt may generally be obtained. Theſe ace 
exactly the ſame ſubſtances-which may be dbtained fram all animal mattters. 
1 many things are common ro jelly and to vegetable mucilage, /ee tbe word 
Merken 0 MH of 7 | 
- CCCIXXKIV. JE T. (i. 
CCCLXXXV. INDIGO. (4). | | 
CCCLXXXVI. INFLAMMATION # OILS y NITROUS 
ACID. The vivid inflammation occalipned by mixing highly concentrated 
nitrous acid with moſt oils, is one: of thoſe ſurprizing phenomena, which excite 
the admiration even of people the molt unigtelligent, and leaſt converſant 
in matters of chemiſtry and experimental philoſophy. No wonder, therefore, 
that it has particularly excited the attention of chemiſts. Glauber, Borrichius, 
Journefort, Homberg, Rouviere, Dippel, Hoffman, Geoffroy, and Mr. 
Rouelle, have particularly applied themſelves to this matter. Theſe chemiſts 
have ſucceſſively found methods of inflaming different oils, and have publiſhed 
their proceſſes in their writings. | | 
Bortichius, a Daniſh chemiſt, had affirmed. in the Copenhagen Tranſactions 
for the Lear 1671, that oil of turpentine may be inflamed by mixing it with 
nitrous acid. But as in that time a highly concentrated nitrous acid was 
very rare, - moſt of the chemiſts who attempted to repeat this experiment, did 
not ſucceed. , Tournefort, in the year 1700, inflamed by this method the oil 
of ſaſſafras. Homberg in the year 1701 ſays, in the Memoirs of the Academy, 
that he/inflamed.oil of turpentine by mixing it with nitrous acid; but he ſays 


1 (i) JeT,. G Succinum migrum, is a 


agates, 
ack. bitumen, reſembling fine black ebony by 


wood, hard, light, compact, and ſmooth. 
It is very inflammable, and burns with a 
ditumidous ſmell. By diſtillation it yields, 
1. an zeid liquor: 2. a thin black oil; 3. 


a chick black oil. By friction it becomes 


electrical, as amber does. See BiTUMEN. 

- '{4) lieb is a blue fecula, obtained from 
the American plant ani! by means of fermen- 
tation, in the following manner. The 
herb is put into a vat and covered with water. 
In a ſe hours the liquor begins to ferment, 
decomes- hot, throws up a froth, and ac- 
quires 2 blue or violet color. The liquor 
is then emptied into anothec vat by means of 
a cock inſerted near the bottom f the firſt 
vat. In the ſecond vat, the liquor is to be 
continually and ſtrongly agitated by ſticks 
and buckets annexed to ſticks, by which 
means the blue coloring matter is made to 
unite together, or is diſpoſed to ſeparate 
ſrom the liquor, and to ſubſide, When the 
blut matter has ſubſided, the water is let 
by cocks, and the ſediment, when drained 
and dried in the air, is indigo, pede 


5:67; 4 


lation of Neuman's Works. . 


Indigo may be almoſt entirely conſumed 
fire. With water it may be formed into 
a paſte, diffuſible through more water; but 
at laſt the coloring matter ſubſides, By 
means of fixed alkaline ſalt it becomes per- 
manent]y diffufible in water. Woo'en ſtuffs 
previ ſteeped in warm water, being 
dipped in the above liquor, are dyed of a green 
color, Which is almoſt inſtantly, by expo- 
ſure to air, changed to a fine blue, Volatile 
alkaline ſpirits extract yellowiſh or browniſh 
red tinctures, and ſpirit of wine a reddiſh 
tincture, by digeſtion with indigo. Indigo 
gives no color to lime-water, or to water 
acidulated with vitriolic, nitrous, or marine 
acids. The concentrated vitriolic acid unites ' 
with indigo into à ſmooth paſte, eſpecially 
if the indigo be previouſly ground with pow- 
dered glaſs, or ſand. By this method, the 
indigo is rendered ſoluble in boiling water 
along with the acid, ſo as to paſs through 
2 filter. This ſolution, when hot, is of a 
bright green color, and, when cold, becomes 
brown. The above experiments are men- 
tioned by Dr. Lewis in a note to his tranſ- 


that 
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| that the oil muſt be thick. Rouviere, in the year 1706, inflamed the empy- 
| reumatic oil of sn and his experiment was much talked of, becauſe it 
_ — ſucceeded more eaſily than the others, becauſe this inflammation is very vivid, 


and becauſe it is attended by a ſurprizing circumſtance ; namely, that from 
| amidſt the flames ariſes a black, thin, ſpongy body, of a conſiderable height, 
0 which is, as we ſhall ſee, only the thickeſt part of the oil rarefied and burnt 
x during the inflammation. This inflammation of oil of guyac was ſolely attended 
| to, and was ſhewn to ſtudents in courſes of chemiſtry and experimental phi- 
loſophy ; till Hoffman, a German chemiſt, and Geoffroy, a French chemiſt, 
having made many experiments on this matter, diſcovered at the ſame time, 
| that ſmoking nitrous acid mixed with concentrared vitriolic acid, ſucceeded 
| infinitely berter for the inflammation. of oils, and particularly of the oil of 
| turpentine, which had been almoſt relinquiſhed. Mr. Rouelle then reſumed 
this ſubject, and publiſhed in the year 1747, a Memoir filled with many ex- 
1 periments, which ſhewed, that by nitrous acid may be inflamed all eſſential oils, 
l X including oil of turpentine, and even thoſe ſweet expreſſed oils which are capable 
of quickly thickening and drying, ſuch as oils of nuts, linſeed, hemp, pro- 
vided that the ny ſufficiently concentrated. Laſtly, the ſame chemiſt 
diſcovered that even the ſweet oils leaſt diſpoſed to dry, that is, thoſe called 
| fat oils, may alſo be inflamed. But to make their inflammation ſucceed, the 
method mentioned by Hoffman and Geoffroy was neceſſary ; that is to ſay, 
| ſome concentrated vitriolic acid mult be previouſly mixed with the nitrous 
þ acid. As theſe laſt mentioned «ils are of all oils the leaſt inflammable, we 
f have reaſon to believe that every oil may be inflamed by a mixture of theſe two 
acids, EK 
Mr. Rouelle further remarks, in the above quoted Memoir, that flame is 
more certainly produced in all theſe experiments, when the nitrous acid is 
| poured on at intervals, and when it is applied to that part of the oil which the 
i portions of acid firſt poured on had thickened, heated, and dried. The in- 
. flammation of oils by acids is now become an experiment eaſily performed. 
The following circumſtances are remarked to be peculiar to the inflammation 
28 of the ſeveral kinds of oil. eas, 
| All eſſential oils, and even the ſweet drying oils, may be inflamed by the 
_ nitrous acid alone, provided that the veſſel in which the inflammation is to be 
_ : made be of a convenient ſize and form, that the nitrous acid be ſufficiently 
=_ concentrated, anc that a ſufficient quantity of acid and oil be employed. The 
= | veſſel ought to be ſufficiently wide-mouthed ; and the nitrous acid, for greater 
= cercainty, ought to be ſo concentrated that a phial capable of containing 
exacily an ounce of pure water, ſhall be capable of containing one ounce four 
gros and two ſcruples of this acid. Laſtly, an ounce of this acid, and as much 
of the oil to be inflamed, ought to be employed, although leſs quantities may 
ſucceed, but leſs certainly. The oil is firſt put into the veſſel in which the 


inflammation is intended to be. Then the veſſel containing the nitrous acid 
is to be tied to one end of a rod, that the operator may not. be hurt by the 
part of the mixture which is generally thrown out of the veſſel, and ſometimes 
at a conſiderable diſtance. One half or two-thirds of the acid is poured at 
| | oyce. A conſiderable cbullition is excited by the reaction of theſe two liquors. 
1x The oil becomes black, thick, and ſometimes inflames. If it does not inflame 


within 


— 


Probably the vitriolic acid may from this cauſe 
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within four or five ſeconds, more nitrous acid muſt be poured upon the part which 
appears thickeſt and dryeſt, and then the mixture never fails to be inflamed. 

The oils of almonds, olives, rapes, and other fat oils, have not been hitherto 
inflamed by the nitrous acid alone. But their inflammation is effected, as 
Mr. Rovelle practiſes, by mixing with them firſt equal quantities of the con- 
centrated vitriolic and nitrous acids, which occaſion leſs quick and violent 
ebullition than in the preceding inſtances ; but when this ebullition is at its 
height, ſome pure nitrous acid muſt be poured on the thickeſt part of the 
mixture. Then the inflammation generally happens, but is leſs ſtrong than 
when any other kind of oil is uſed. 

Although theſe phenomena. be ſurprizing, their theory is eaſy. All oils 
contain phlogiſton as a conſtituent part. Nitrous acid alſo contains phlogiſton, 
Hence we may underſtand the caufe of the powerful action of theſe two ſub- 
ſtances upon each other. The heat reſulting from their reaction is equal to 
that of ignition; and hence the oil and even the nitrous acid being capable of 
inflammarion, muſt conſequently be inflamed. 

The reaction becomes more ſtrong, and the inflammation more certain, 
when the nitrous acid is applied to the part of the oil which has already been 
thickened and dried, either by the nitrous acid alone, or by that acid mixed 
with vitriolic acid. But ought this portion of thickened and dephlegmated oil 


to be conſidered as a pure coal? And ought the action of the diſengaged nitrous 


acid upon this thickened oil, ro be compared to the action of nitre detonating 
with coal? We cannot be eaſily perſuaded of this, when we conſider that 
nitrous acid, however much concentrated, when not retained by ſome baſe, has no 
action upon any kind of coal, even when heated as much as poſſible. See 
DzTonAaTiOn of NiTe B. x. 2 | 

The effe& produced by the addition of the vitriolic acid, may be explained 


in the following manner. This acid does much promote theſe inflammations ; 


ſince, on the one hand, it makes them ſucceed more certainly, and with leſs 
doſes than can be done with the nitrous acid alone; and on the other hand, ſome 
oils have never hitherto been made capable of inflammation without it. But 


although this acid acts powerfully upon oils, it cannot ſingly inflame any of 


them. Mr. Rouelle conſidering, that as the vitriolic acid is eſſentially 
ſtronger, and has a greater affinity to water than nitrous acid, believes that 
it renders the nitrous acid more capable of —— oils by dep ting it. 
acilitate the inflammation 
of oils ; but has it not alſo as great an affinity with the water contained in 
the oils, na that ay" b nitrous acid? as may 17 conſequently, 
its power of facilitating theſe inflammations proceed from the dephlegmation 
of wa oils, as well as Ache nitrous acid? * 
CCCLXXXVII. INFUSION. Infuſian, taken in its moſt general 
ſenſe, conſiſts in placing compound bodies in a liquor intended to be impreg- 


nated with ſome of their principles, either without heat, or with a heat leſs 


than that of the boiling; liquor. _ | * 

From this definition we may ſee that infuſion is one of the principal ope- 
rations of the analyſis by menſtruums, in the ſame manner as decoction is, 
of which infuſion may be conſidered as the firſt degree. 2 FF 

| | nfuſion 
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. Infuſion may be made in watery, fpirituous, oily, acid, or alkaline liquors; 
according to the nature of the matters to be infuſed, and of the principles 
intended to be extracted. It is nevertheleſs practiſed upon vegetable matters 
only, and almoſt always for the preparation of remedies which are alſo called 
infuſtons. 22 Mun 1 | £1 ; 
2 plants and other odoriferous vegetable matters are generally infuſed 
when their odoriferous principle is to be preſerved, in which their virtue 
conſiſts, and which is at — ſame time ſo volatile as to be diſſipated and loſt by 
the heat of ebullition. To preſerve ſtill better theſe volatile principles, the 
ſmalleſt heat requiſite for the extraction ought to be employed; and theſe in- 
fuſions ought to be made in matraſſes or other veſſels, which may be exactly 
cloſed. | 13 b ) 
The principles extracted by infuſion are different according to the men- 
ſtruum employed. | . I e f, 
Pure water may be impregnated with the odoriferous principle, or ſpiritun 
rector, with ſaline, ſaponaceous, mucilaginous, extractive principles. Spirit of 
wine diſſolves the ſpiritus rector, the eſſential oils, thoſe reſinous matters the 
baſe of which is an oil of the nature of eſſential oils, and greateſt part of the ſa- 
ponaceous extractive matter. Thoſe infuſions made by ſpirit of wine are parti- 
cularly called tinfures, eſpecially in pharmacy. Oils diſſolve the ſpiritus 
rector, and any oily matter. Acids and alkalis: diſſolve the earthy ſubſtances of 
vegetables, and almoſt. all their other principles: but they diſguiſe them, alter 
them, and change conſiderably their virtues by the combination. They are 
therefore not much uſed for theſe kinds of extractions. See AnaLiys1s, Decoe- 
TIon, EXTRACTS. --- I. 4. 1 S 5:03, e | F GER 
CCCLXXXVIII. INK. Ink is a liquor, generally black, uſed for 
writing. Nevertheleſs ſome inks are of other colors. 1945 204. * 
The baſis of black ink is an infafton of galls, and of martial vitriol, known to 
druggiſts by the name of green oopperas; both which are mixed together, and 
to chem is added ſome>gum-arabic. The following receipt makes good ink : 
In four pints of common water or beer let a pound of bruiſed galls be- infuſed 
twenty-four hours withdut boiling; to this add fix ounces of gum- arabic; and 
when the gum is diſſolved, ſix ounces of green viti iol, which will ſoon give it 
the black color: the liquor is then to be ſtrained through a hair ſieve. 
Galls and all vegetable aſtringents have the property of ſeparating iron, when 
it is united, either with vitrioiic acid, or with any other acid; and the preci- 
itate thus formed is black. The blackneſs of theſe precipitates is cauſed 
y a certain quam of oily matter which they receive from the vegetable 
In the operation of making ink, ſomethi 7 apr us to't recipi- 
tation of — into Pruſſian Wes, by — a 1 alkali. Sons 
chemiſts having even remarked: that ink diluted with much water has a color 
approaching to blue, have confidered- the martial precipitate of ink as a 
Pruſſian blue, the color of which is ſo intenſe as to ſeem black when diluted: in 
a ſmall quantity of water; becauſe a very deep blue has actually the appearance 
of a black: but this opinion does not correſpond with the properties of ink ot 
of Pruſſian blue. Iron 2 theſe two methods is eſſentially different; 
and the difference proceeds from the different natures of the two inflammable 
| mattass 
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matters with which the iron unites itſelf in theſe two caſes. The inflammable 
matter which unites with iron in the preparation of ink is in an oily ſtate; and 
that in the ＋ of Pruſſian blue is not in that ſtate. See Blu (PRusst an). 
Accordingly the precipitate of iron in ink is eaſily ſoluble by all acids; but the 
precipitate of Pruſſian blue is not. If a ſufficient quantity of ſpirit of nitre, or 
any other ſtrong acid, be mixed with ink, its color will diſappear, and the 
blackeſt ink will thus be rendered clear and tranſparent as water. Its blackneſs 
and opacity, may be again reſtored to it by adding to the ink thus diſcolored a 
ſufficient quantity of alkali to faturate all the acid which had diſſolved the 
martial precipitate; by which means this precipitate reſumes its former appear- 
ance. Tbus the black color of ink may be made to diſappear and appear again 
as often as we pleaſe, by mixing with it alternately ſome acid and ſome alkali: 
but this change of color cannot be produced upon the Pruſſian blue. By adding 
any quantity of an acid to the water in which Pruſſian blue is ſuſpended, its color, 
ſo far from being altered, becomes only the more beautiful by that addition. 
The color of ian blue may be indeed made to appear and diſappear at 
pleaſure by one method : but this method is precilely the reverſe of that uſed 
to produce thoſe effefts upon ink. By mixing much-alkali with Pruſſian blue, 
its color is deſtroyed ; and by ſaturating this alkali with an acid, the color is 
reſtored. This conſtitutes a very ſenſible difference betwixt theſe two martial 
precipitates. a . | 
Inks of all colors may be made by uſing a ſtrong decoction of the ingredients 
;uſed for dying, mixed with a little alum and gum-arabic. For example, a ſtrong 
decoction of braſil wood with as much alum as it can diſſolve, and a little 
.gum-arabic to give it body and ſome conſiſtence, forms a beautiful red ink. (j 


(1) As the duration of records and other ſpirit extracted only a reddiſh-hrown tinge ; 


valuable writings depends much on the good- 
neſs of the ink employed, Dr. Lewis has 
thought this ſubject worthy of his attention. 
The chief imperfection of common inks is, 
that they decay in time, and at laſt the writ- 
ing becomes inviſible, From experitnents 
made by that author, he infers that the decay 
of inks is chiefly owing to a, deficiency of 
galls ; that the galls are the moſt periſhable 
ingredient, the quantity of theſe, which 
gives the greateſt blackneſs at firſt, (which 
1s about equal parts with the vitriol) being 
inſufficient to maintain the color ; that for a 
durable ink, the quantity of galls cannot be 
much leſs than three times that of the vitriol ; 
that it cannot be much greater without leſ- 
ſening the blackneſs the ink ; that 5 
diminiſhing the quantity of water, the in 
was rendered blacker and more durable; 
that diſtilled water, rain water. and hard 
ſpring water, had the ſame effects; that 
white wine produced adeeper black colorthan 
water; that the color produced 
was deeper than that by wine; 


that the laſt mentioned tincture: ſunk into, 
and ſpread upon, the paper; and hence the im- 
propriety of adding ſpirit of wine to ink, as is 
frequently directed, to prevent mouldineſs or 
freezing; that other aſtringents, as oak bark, 
biſtort, ſloe- bark, &c. were not ſo effectual 
as galls, nor gave ſo good a black, the color 
17 by moſt of theſe, excepting oak- 
rk, being greeniſh ; that the juice of ſloes 
did not produce a black color with martial 
vitriol ; but that, nevertheleſs, the writin 


made with it became black, and was foun 


to be more durable than common ink ; that 
inks made with ſatuggted ſolutions of iron in 
, nitrous, marine, ac#ous, acids, in tartar, or 
in lemon juice, were much inferior to the 
ink made with martial vitriol; that the color 
of ink was depraved by adding quicklime, 
which was done with an intention of deſ- 
. troying any ſuperabundant acid which might 
be ſuppoſed to be the cauſe of the loſs of the 
color of ink ; that the beſt method of prevent- 


by vinegar ing the effects of this ſuperabundant acid is 
that proof * 


probably by adding pieces of iron to engage it; 
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CECLXXXIX. INKS (SYMPATHETIC). chemiſtry fun- 


niſhes many methods of making the inks called 


pathetic. Theſe.inks are 


colorleſs liquors, with which an inviſible writing is made, but which becomes 


kind of ſympathetic ink employed. 


very fenfible when we pleaſe, by certain treatment appropriated to the particular 


As ordinary ink is made black by a mixture of two liquors. which are not, 
or but very little colored, it may become a ſympathetic ink by ſeveral methods. 
If green vitriol be diſſolved in water, and a little acid be added, to prevent 
the yellowiſh martial precipitate, which is always formed when there is. not 
erabundant acid, with this ſolution inviſible. characters may be written, 


alls. 


ſu 
” ich may be rendered very black, by being moiſtened with a 


ng infuſion 


If the blackneſs of ordinary ink be deſtroyed by a ſufficient. quantity of nitrous 
acid, the writing made by it will remain invifible, till it be moiſtoned by liquid 


fixed alkali. 


Characters traced with the acid ſolution of 


vitriol above · mentionod | will 


become of a fine blue color, if they be moiſtened with the phlogiſticated alkaline 


liquor uſed in the pre 
laſt mentioned liquor, which are abſol 


ion of Pruſſian blue; and characters traced with this 


inviſible, may be nendered of a fine 


blue color by being. moiſtened with a ſolution of green. vitriok The theory of 


theſe inks may be ſeen under the articles Inx, and BLuz (Prus$1an). 


Pure vitriolic acid, - weakened by ſo much water that it ſhall not make too 


| rong an imprefion upon Paper, becomes: a fympath 
— oil: but may be rendered ſenſible by heating the 


written with which are invi 


etic ink, the characters 


paper on which they are traced. This effect is occaſioned by the heat concenteat- 
ing the acid, and rendering it capable of burning and blackening the paper. But 


and that this conjecture was confirmed by an 
inſtance the author had heard, of the great du- 
rability of the color of an ink in which pieces 
of iron had been long immerſed; and laſtly. 
that a decoction of logwood uſed inſtead of 
water, ſenſibly improved both the beauty 
and deepneſs of the black, without diſpoſing 


it to fade. The ſame author obſerves, that 
the addition of gum-arabic is not only ufe- 
ful, by keeping the coloring matter ſuſ- 
pended in the fluid, but alſo by preventing 


the ink from ſpreading, by which means a 

reater quantity of it is collected on each 
Aroke of the pen. Sugar, which is ſome- 
times added to inks, was found to be much 


leſs effectual than gums, and to have the in- 
convenience of preventing the drying of the 
ink. The color of ink is found to be greatly 


irjured, by keeping the ink in veſſels made 
copper, or of lead, and prohaply. of any 
the vi- 

triolie acid can diffolve, The foregoing ex- 
periments point out for the beſt proportions 


of the ingredients for ink-z one part of green 


der of galls, 
' been ſifted, 


. 


vitriol, one part of 


three parts of - powdered galls. The beſt 
 menſtrupm 22 to be vinegar or white 


wine, tho', common uſe, water is ſuffi- 


cient, If the ink be required to be of'a full 
color, a. quart, or, at moſt, three pints, of 


liquor may be allowed to three ounces of 
galls, and to one ounce of each of the other 
two ingredients; Half an ounce of gum 

be added to each pint of the liquors The 
ingredients may be all put together at once 


in a convenient veſſel, and welliſhaken fouc 


or five times each day. In ten or twelve 


days the ink will be fit: for uſe, though it 
will improve by — 1 on the in- 


dients: or jt may be made more expedi- 
tiouſty, by adding the gum and vitriol to a 


decoction of galls. and log wood in the men - 
ſtruum. To the ink, aſter it has been ſepa- 


rated 2 ſome coarſe po- 
le, from which the fine duſt: has 
ber with one ur two pieces 
of iron, mæy 
ity, wilt be ſecured: * : 
this 
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this ink is not convenient for uſe ; becauſe the vitriolic acid, although weakened 
by water, always injures the paper, and at length deſtroys :it. n 
Amongſt the molt famous ſympathetic inks is that made with the ſolution of 
biſmuth in nitrous acid. The inviſible characters written with this ink may be 
rendered ſenſibly black without being moiſtened or heated, but by being expoſe 
to the contact of phlogiſton reduced into vapors ; becauſe this phlogiſton revives 
the earth of biſmuth, which is partly calcined by the nitrous acid, and even ap- 
plies itſelf, ſuperabundantly, to that metallic earth, which it blackens fo much 
More, as it is in greater quantity. | x NS 
The phlogiſtic vapors exhaling from liver of ſulphur are the fitteſt for pro- 
ducing this effect upon the ſolution of biſmuth, The authors who firſt de- 
{cribed this ſympathetic ink, required that a ſolution of the ſcoria of regulus of 
antimony, or of a mixture of quicklime and orpiment, ſhould be employed : bur 
as the former of theſe ſubſtances is an antimoniated liver of ſulphur, and as the 
latter is an earthy liver of fulphur, mixed with arſenic, we may perceive that 
they produce their effects only as being livers of fulphur. The ordinary liver of 
ſulphur is found to ſucceed equally well. | 1 | 38 
hen therefore characters written with the ſympathetic ink of biſmuth are 
required to appear, expoſure to the vapors of bh of ſulphur is ſufficient for 
that purpoſe ;; and theſe vapors are ſaid to be capable of producing their effect 
acroſs a quire of paper, or even a ſtone - wall. This does not apt car impoſſibl 
but it muſt require a long time. We are certain, that the white precipitate o 
bifmuth, | nitrous cryſtals of biſmuth, or of lead, although well covered with 
| become blackened on their ſurfaces by remaining in laboratories where 
phlogiſtic vapors float, particularly the vapors of liver of ſulphur. 
We may eaſily perceive that the writing made by this ink of biſmuth may be 
e readily made to appear by being moiſtened with a ſolution of liver of 
ulphur. (n) | | } | | 
The moſt modern ſympathetic ink, and, at the ſame time, one of the moſt 
curious, is that made with a ſalution of the regulus or calx of cobalt in aqua 
regia. The proceſs of this ink has been publiſhed in the Memoirs of the Aca- 
demy of Sciences by Mr. Hellot. 1 % Jo; 5 | 
This proceſs was very troubleſome; becauſe he directed that cobalt itſelf ſhould 
be employed, which muſt be firſt roaſted; then diſſolved in nitrous acid; and, 
laſtly, to the ſolution ſome ſea ſalt muſt be added; and allo becauſe good cobalt 
is very ſcarce, But this ink may be eaſily made. For this purpoſe, let the 


(v] Inſtead of the ſolution of biſmuth in cating tender ſentiments without 8 of 
nitrous acid, a ſolution of ſugar of lead in diſtovery from fathers or huſbands. This 
water ma be em loyed for dhe ſame pur- method conſiſts in writing with milk, which, 
poſe; an the wridiog made with this liquor by being held near a fire, is rendered viſible, 
is rendered black by vapors of liver of ſul- The juice of lemons has alſo been uſed with 
phur, or ſtill more effectually by the ſolu- great ſucceſs, for the ſame ſes, and in 
tion of liver of ſulphur in water; But d the ſame manner. The color given to theſe 
theſe chemical liquors may require more two haſt mentioned liquors proceeds from a 
management than can be conveniently ap- begiguing detompoſition of their oily: and 

ed, or perhaps cbimnpreticnded by ſome mueil {particles by means of heat. 
overs, and other perſons engaged ih myſt& Not only tiefe liquors, but all che ſympa- 
rious correſpondencies ; Ovid, that admi- thetit inks; mentioned by authors, may be 


rable inſtructor, has recommended a more rendered more or lefs- „ by application 
familiar and domeſtic method of communi- of heat, Nez oo” 
ele 1 zaffre 
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zaffre be taken which is commonly ſold by druggiſts, from which, by digeſtiore 
in aqua regia, may be extracted all that this acid is capable of diſſolving: this 
ſoluble part of zaffre is the calx of cobalt, which. is uſed for giving a blue color 
to glaſs. This ſolution is then to be diluted with a little. common water, to pre- 
vent it from making too ſtrong an impreſſion upon paper. Characters written 
with this diluted ſolution are inviſible when cold, and become of a fine greeniſh- 
blue when heated; and have this ſingular property, that after they have been 
rendered viſible by heat, they again diſappear when- expoſed to cold, and may 
thus be made to appear and diſappear alternately, by alternate applications of 
heat and cold: but care muſt be taken to heat the paper no more than is juit 
ſufficient to make the writing appear; for when. it is heated too much, the writing 
will not again diſappear by expoſure to cold. ; 

This ink may be applied to the drawing of landſcapes, in which the earth 
and trees deſtitute of verdure, being drawn with common ink, give a proſpect 
of winter; and which may be made to aſſume the appearance of ſpring, by ex- 
poſure to a gentle heat, which covers the trees wich leaves, and the earth with 
graſs, by rendering viſible thoſe parts of the landicapes which are drawn with 
this ſympathetic ink. This idea has been executed upon fire-ſcreens by an in- 
duſtrious artiſt (=) | 

By reflecting a little upon the properties of chemical agents, and on the phe- 
nomena of many operations, we may perceive that many new ſympathetic inks 
with peculiar —— may be diſcovered | 

CCCXC. INSTRUMENTS (CHEMICAL). The inſtru- 
ments employed in chemical operations are very numerous, and are deſcribed 
under their "foveral articles. They are alſo enumerated in a general. manner 
under the article LABORATOR V. | | | * 
CCXCI. INTER MEDIUM, r INTERMEDIATE 
SUBSTANCE. Thoſe ſubſtances are called intermediate by means of 
which other ſubſtances incapable of uniring together alone, may be united.. For 


ramp faline, acid, or alkaline ſubſtances, by means of which oils are reduced 
to à {a 


ponaceous ſtate, and are thereby rendered miſcible with water, are the 
intermediate ſubſtances of this union of oil with water; becauſe, without theſe 
faline ſubſtances, oil and water cannot be united, or even well mixed. 
Thoſe matters are alſo called intermediate, whieh are employed to diſunite 
others, which cannot be otherwiſe diſunited. In this ſenſe vitriolic acid is an 
intermediate ſubſtance, | by which nitrous or marine acids may be ſeparated 


from any. alkaline falt, with which they happen to be united. 


CCCXCIL IPECACOAN HA. (% ; nabe. 
CCCXCIII. IRON. Iron, called alſo Mars, is a metal of a white, liyid, 
greyiſh color. It is the hardeſt of all metals, the moſt elaſtic, and, ex- 


() We may obſerve,.that a\ ſolution, of (e) Ipxcacoanna.. From ſixteen ounces 
regulus of cobalt, oz! of zaffre, is ſpitit of of good ipecacoanha,.three ounces of reſi- 
nitre, acquires a reddiſh color hy application nous matter were extracted by means of 
of heat. Hence, ſome variety a color might ſpirit of wine; and from the ſame quantity, 
be given to the landſeapes ptopoſal in the by means of water, five ↄunces of gummy 
text. Thus while the green ſolutiomof this matter were extracted. Neumann. 
ſemi- metal in aqua regis repręſented the Ag ONE 
leaves, the red ſolution might repreſent the | 4 4 


fruits and flowers. „m 10 inna 10 5072 
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cepting platina, the moſt difficult. to be fuſed. This metal has, next to gold, 
the greateſt tenacity of parts; an iron wire, the diameter of which is a tenth 
part of an inch, being capable of ſuſtaining 450 pounds, without being broken. 

Next to tin, iron is the en of the metals. It loſes when immerſed in 
water betwixt a ſeventh and an eighth part of its weight. A cubic foot of 
forged iron weighs 580 pounds. : 

Very pure iron is ſufficiently ductile to be drawn into wire as fine as horſe- 
hair. But theſe 2 of iron are ſubject to vary much in their degrees, 
according to the different kinds of iron. This difference proceeds from a 
quantity, ſometimes greater and at other times leſs, of an earth contained in 
iron, which is unmetallic, or at leaſt which is not metalliſed, from the great 
difficulty of fuſing perfectly its ore. See Ox ES of Iron and SMELTING of Ox Es. 

Iron is the only known ſubſtance which 1s attracted by magnets, and capable 
of becoming itſelf a magnet, ſo as to attract other iron. By this property it. 
may be diſcovered in mixtures where by other methods it could ſcarcely be per- 
ceived, and may be even ſeparated, when it is only interpoſed betwixt other, 
bodies, and not adherent to them. It preſerves this property, although it be 
allayed with ſome other metals. Henkel fays, in his Yyritologia, that iron 
allayed with two parts of copper is ſtill magnetical.  (p) | 

Iron is a very deſtructible metal. Irs ſurface is quickly converted by the 
combined action of air and water into a ruſt or yellow calx, deprived. of all its 
phlogiſton, This calx is only an earth deprived of metallic properties, and 
which cannot recover theſe properties, wichuut being again combined with its. 
inflammable principle. The deſtruction of iron expoſed to a moiſt air by ruſt, 
is. univerſally. known. The ruſt of iron, and the other calxes of this metal, are 
called /affron of Mars, crocus martis Sie SAF FRON of Maks. * „ 

Water alone, without the help of air, ſeems to be capable of acting upon iron 
in ſome meaſure, without depriving it indeed of its inflammable rinciple : but 
it divides and conſiderably attenuates it; which ſeems to ſhew that this metal 
contains ſome faline parts. See Exniors MauTIAL. | 

Iron is not fulible by the heat of ordinary furnaces ; but it is eaſily burnt. 
and, calcined, by which it is changed into an. earthy matter more or leſs reddiſh 
or blackiſh, called aftringent ſaffron of Mars. See that werd. This ſaffron of 
Mars is nothing but the proper earth of iron deprived of the greateſt part of. 
its phlogiſton' by calcination; 11 Aa | 
Iron feared as much as is poſſible, that is, till it becomes of a ſhining white 
colcr, and juſt beginning to fuſe, has the appearance of a combuſtible body, 
penetrated by, a vivid and bright flame: and indeed the inflammable principle 
of this metal heated to that point, really burns in a. ſenſible manner. A 
number of vivid and ſhining ſparks. ſhoot out from it, and burn with a kind 
of decrepitation. I have expoſed iron. to the focus of a large burning 
glaſs, where it quickly fuſed and boiled, and emitted an ardent. fume, the 
; (p) 6 greatly ſmaller proportion of iron covered with ſpots like ruſt ;. which circum 
in an allay of copper with that metal, retains ſtance induces a ſuſpicion that his iron mĩ it 
its magnetical, quality, Gellert affirms, that have been injured by ſulphur, ſome of which 
the magnetical quality of iron is deltroyed is frequently, retained” by tegulus of anti- 
by, allaying it with regulus of antimony. mony. | R 

obſerves, that the ſurtace of his allay was 
| lower 
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lower part of which was a true flame. At length it was changed into a blackiſh 
vitrified ſcoria. The ſparks firack from iron by flints are nothing but bits 
of iron heated by violent coffin, and hen collected upon paper, and viewed 
by means pf a nuicroſcope, appear to be like ſcoria of iron, 6r flag. (9). 
Ar the acids diſſdlve iron, and in their ſolutions exhibit particular phe- 
namena. | | : | . 
Tk filings of iron be put into a matraſs, and a ſufficient quantity of vitriolic 
acid added to diſſolve it, the ſolution will be made with heat and efferveſcence. 
The vitriolic acid, when it diſſdlves the iron in this manner, takes from 
ir much of its inftammable my of for the vapors which exhale from this 
folurian have not only à ftr ell of volatile ſulphureous acid, but they 
ate ſo impregnated with phlogiſton, that they are very inflammable. An 
experiment may be made to render this truth ſenſible by fight. Let the mouth 
of the matraſs be ſtopt by a finger during thirty or forty feconds, and a lighted 
candle be brought very near the mouth when it is to be unſtopped ; a flame will 
then immediately appear within the matraſs, and at the ſame time a ſtrong ex- 
ploſion will happen. This exploſion would break the matrafs, if the quantity 
of filings of iron was conſiderable, for inſtance eight or nine ounces, and if 
'the neck. of the matraſs was ftraight, This inflanimation and this exploſion 
may be frequently repeated, when the folutton is made with ſome activity; 
and if the matrafs be left unſtopt after the explofion, and the vapor be kindled, 
it continues to burn at the month of this veſſel with a blue tranquil flame, 
while the ſolution continues. Sec Alx (FixaBLE TWFLAMMABLE), and DAMPS. 

From the ſolution of iron by vitriotic acid, a vitriolic falt with metallic baſis 
is formed, which by evaporation and cooling is coagulated into green rhomboi- 
dal cryſtals. This ſalt is called martial vilriol, green vitriol, or green copperas, 
See its properties at the article ViTrIoL (MaRxTIAI). 

Nitrous acid diffolves iron moſt actively and violently. This acid cannot 
fearcely be ſaturated with iron; becauſe when it has diffolved a large quantity 
of iron, and ſeems ta be fo faturated, that ſome of the metal is depoſited under 


during their paſſage through the air; and theſe 
effe&bs are pa in — be- 
'cauſe the quantity of ſurface of theſe minute 
particles of iron, and conſequently the quan- 
tity of air applied to excite the — 


(4) Trop is à combuſtible ſubſtance, as 
appears from the great waſte or loſs of quan- 
tity obſtrvable in iron expoſed. to a red, but 
eſpecially to a white heat. This combuſtion 
is maintained and excited, like that of all 


other combuſtible ſubſtances, hy contact of 
air. Dr. Hook ſays, that having heated a bar 
of iron to that degree called white heat, he 
laced it upon an anvil, and blowed air upon 
by means of beHlows, by which it burnt 
brighter and hotter, The ſparks produced: 
by the colliſian of ſtrel with flint, appear to 
be globular particles of iron which have been 
fuſed, and imperfectly ſcorified or vitrifjed, 
They are kindled by the heat produce 

by the colliſion; but their vivid light, an 

their fuſion ot vitrification, are the effects 
of a combuſtion continued in theſe particles 


related by 'Mr. 


is, © great in proportion to the quantity of 
matter; This opinion, that the ignition, 
light, and-fufion of the fparks are occaſtoned 


by the heat; excited by the eombuſtion.of their 


own inflammable matter, and not merely 
by the heat communicated by the colliſion, 
is, confirmed: by an experiment made and 
awkibee ; from which we 
find. that * ſparks ſtruck hy colliſion are 
not vilible, that is, they are not abe, and 
do not deflagrate, in an łxhauſted receiver; 
the air being neceſſary to maintain and excite 
their deflagration and combuſtion, ' | Soul 
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form of martial ſaffron; if more iron be then added, it will be diſſowed, while 

ſome. of that which way befote diſſol ved will be precigitated. 

The cauſe of this phenomenon is, that the, nitrous acid takes from the iron 
much of its phlogiſton during the ſolution, and. alſa: that iron has ſo much 
leſs adheſion to nitrous. acid. as. it. is more deynyed af phlogiſton. This, being 
eſtabliſhed, we may perceive, that, when iron containung, ns due quantity of 
Re is added to nitrous acid ſaturated wich ul dephl iſticated. iron. 
— — greedy of the inflammable principle, quits the latter — and diſſalvas 

e tormar. f | 1 i 

The vapors of nitrous acid which diſſolyes iron are al d N 
ſmell, more diſagreeable, and apparently more volatile, thoſe: of the uncom- 
bined acid, This obſeryation may be applied to all ſolutions with niprous acid 
of thoſe 2 which ate capable of lafiog their inflammahle princi- 
ple. Theſe qualities of nitrous acid proceed from the. ſugerabundant quantity 

phlogiſton, which it, imbibes in every ſolution. . Experiments might: be. mad 
to try, whether, the vapors. which exhale from this. ſolution, and from ſalutians 
of ſeveral other metallic ſubſtances abounding in phlogiſton, are irammahle, 
like thaſe which exhale from a ſolution. of iron. in. vitriol acid. But. theſe. ex- 
periments ought to be made cautiouſly, leſt exploſions ſnould happen. 

Mlatine. acid alſo diſſolves iron with eaſe, and even. with. activity ;. but it 
daes ngt take from the metal its. inflammabte. principle ſo efficaciouſly- as 
nitrous. cid does, and even. as vitriolic acid, although it does produce ſome 

upon it in this reſpect. A great chemiſt atiirms, that marine acid 

treated with iron acquires: the properties of nitrous acid. (r) | 
Agua regia.diſſolyes; iron with much impetuoſity, and preſents phenomena 
l. ing of, thals, of the ſolutions of this metal in the nitrous,. and in the marine 

acids ſeparately. | 
— Ra? — the nitrous and marine acids, ſeparately or conjointly, ſalts 
with metallic baſes, of a deliqueſcent nature. | 

When, ſolutions of iron with any of the mineral acids are made with much 
ſuperabundant acid, their color is more or leſs green, and they remain clear 
without making any. depoſition : but when the acid is ſaturated with metal, the 
color of the SR 1s, more or leſs. yellaw or reddiſh, and a certain quantity 
of yellow ferruginous earth called ochre or ſaffron of Mars is depoſited. Theſe 

— roceed from this cauſe, that iron requires ſo much more acid to 

keep it diſſolved, as it is more deprived of its phlogiſton. 

Laſtly, when ſolutions of iron, not too acid, and particularly when diluted 
with water, are heated, they become turbid, and immediately depoſite 21 
of ochre, which they would not have depoſited but in a long time, if they had 

nat been heated, / | 

Ochres, or ſaffrons of Mars, which are depoſited from ſolutions of iron, are not 
ſa ſoluble as iron: they, require a much greater quantity of acid, or cannot be 
again diſſolved, particularly by nitrous acid, but by peculiar management. 

Venable. acida alſo, diſſolve iron. The acid of tartar forms with this 
metal a. ſart of. vegetable metallic ſalt, ar af ſoluble tartar, which is, deliqueſ- 


| \(e) This great chemiſt is Stahl. 'The experiment has not beep confirmed by ocher 
c . | e 


cent; 
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cent; and is called Tixcrvie'(TarTAniStD) of Mans; which ee: Martial 
or vulnerary balls are made by tnixing acid of tartar with filings of iron; which 
being diſſolved in water furniſh a true ſoluble martial tartar, or tartariſed 
tincture of Mars. Sz BALLs (MarTIat). He. Ah * tp 
Iron, like other metals, diſſolved in any acid, may be precipitated by abſor- 
bent earths and alkaline ſalts. But this metal, like all others, preſents, when 
precipitated by fixed alkalis, different phenomena, according to the particular 
-ftate of the alkali, „ LIMP TETR 7 NC ER SS THO TO (DDD LIES: #151! 
If the alkali employed to precipitate iron is as much dephlogiſticated as 
it can be, the ferruginous pfecipitate is of the color of ruſt. If this alkali 
contains any ſuperabundant phlogiſton, a part of this phlogiſton will be tranſ- 
ferred to the iron during its precipitation, and will ive it an olive color, 
more or leſs deep. This ptecipitate may be eafily and "inſtantaneouſly re- 
diſſolved by pouring upon it a quantity of acid fufficient to ſaturate the alkali, 
and to diſſolve the pre 3 This precipitate, when dried with proper pre- 
cCaution, (/ee ErnIOrs MxERAT) forms an excellent ſaffron of Mars for the uſe 
of medicine, Laſtly, if an alkali much impregnated, or ſtill better, if ſaturated 
with phlogiſton, be added, the precipitate will be of a blue color, and will form 
what is called Pruſſian blue. See Blur (Pauss av?) 
Alkalis act upon iron as upon all other metals, and are even capable of diſ- 
ſolving it perfectly, when they can ſeize it ſufficiently diyided, as Stahl has diſ- 
covered. For this pu ſe a ſolution of iron by nitrous acid is to he poured 
into good liquid alkah. Immediately afterwards a red precipitate appears, 
which, upon agitating the alkaline liquor, inſtantly diffolves, and communicates 
to the liquor its color. - mg method a conſiderable quantity of iron may 
be diſſolved by an alkali. When this ſolution contains much iron, it is called 
martial alkaline tinflure of Stahl. This operation cannot ſucceed but in certain 
circumſtances. Theſe circumſtances will be mentioned under the article T1xc- 
TURE (MARTIAL ALKALINE) of STAHL. e ant 
When this tincture is well impregnated with iron, a part of the metal is 
depoſited in form of a very fine yellow brick colored ſaffron of Mars; and at 
the ſame time the tincture loſes much of its color. All the iron may be quickly 
ſeparated from it under the ſame form, by ſaturating this alkali with any acid. 
"This ferruginavs precipitate is called Stahl's ſaffron of Mars. It is rendered 
ſufficiently ſoluble in acids by the phlogiſton transferred to it from the alkali. See 
SarrRON of MACS. | „ A 
Iron precipitates metals diſſolved in acids; and theſe precipitates have their 
metallic form and brilliancy, as all metallic precipitates, which have been 
"ſeparated from the acids of their ſolutions by other metals, have. But iron may 
be ſeparated from acids by zinc, and by ſome other ſubſtances. See Paxci- 
' PITATION and PRECIPITATE. All vegetable aſtringent ſubſtances, as galls, 
"pomegranate rind, &c. form inks, or black precipitates, with any folutions 
of iron. See Ink, 2 | Bt its 
Iron has a greater affinity than any other metal with ſulphur : hence it may 
be employed to ſeparate moſt metals from ſulphur, by fuſion; and 5 thus 
united with iron, conſiderably augments its fuſibility. See EssA vs of OR ES, and 
RecvLvs (MarTIAL) ef AN Tu W Ü r. — 2 hs 
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I a bar of iron be heated till it becomes white, and a roll of ſulphur be 
applied to one of its extremities thus heated, the ſulphur, uniting with the 
iron, makes it fuſe ſo as to run down in red- hot drops. This experiment ought 
to be made over an earthen pan filled with water, to receive the melted iron 
and ſulphur, while they flow down copiouſly, that they may be extinguiſhed 
as faſt as they fall down, and that their diſſipation may be prevented. In the 
earthen pan, after this operation, are found ſome parts of pure ſulphur, which 
had melted without being combined with iron, and which are ſoftened (/ce 
Surr nun); and other pieces 8 23 of iron combined with ſulphur, and 


e 


which had been fuſed together, Theſe latter pieces are brittle. They are iron 
artificially mineraliſed, or brought into a pyritous ſtate by ſulphur. See 


PynITS3,: .::.. "WTR SIO Sr (A 1 8 
Sulphur and iron act ſo ſtrongly upon each other, that they can mutually 
diffolve each, other even in the [1-48 rat l five or ſix pounds of filings of 
iron be mixed with as much powdered ſulphur, and the mixture be moiſtened 
with a ſufficient quantity of water to form a paſte, this mixture will in a certain 
time ſwell, become hot, melt, emit vapors, and even take fire. This is an 
experiment of Mr. Lemery the elder. The reſiduum of this operation fur- 
niſhes martial vitriol, which has been produced by a tranſpoſition of acid from 
the ſulphur to the iron. Here the ſame things happen as in the decompoſition, 
efferveſcence, and, inflammation. of ferruginous pyrites. This union of the 
acid of yitriol with iron, and the formation of martial vitriol, may be much 
accelerated by heating and burning the ſulphur, immediately after the mixture. 
See —_— wo marr of Ok Es, and r 3 . 
As the phlogiſton of iron is copious, and not much engaged, the filings 
| Wan heated are yy of detonating with nitre, vividly and 
_ briſkly. Hencg they are bid ©. Be wed by the Chineſe in their fire- works. 
Alter this detonation, iron is reduced toa reddiſh calx, called Zwelſer s Saffron 
. of Mars. See Saxrron of Mass. ao wo, 
In whatever manner iron be treated and calcined, the calxes, the ochres, the 
riſk and N 17 Lb 4 * are * N : and the colors of 
ruginous carth, in theſe diffe $,.arc. from the yellow pale of ruſt to 
I A Vas ith brown, Hence 1 induced to believe that martial 
earth is never entiteh deprived of. phlogiſton,' This is alſo probably the cauſe 
-thas reparations ee ſuſceptible of reſuming are. 


* 


id way; for general y metallic calxes reſy 
aſily, as have been leſs Persal derived of it. 


erained by alen of iron. render chem, fit to de uſed in painting, 
L pur FO tg Yonge glad... | Hepes they are ſuccelafully.employed 


Mes, or, artificial. precious fages,” and for painting different 
upon pottery, enamel, and por ce lain. r 
me aps ex&hting lead and mercury, with which 
a 


N 
= 


very 
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f N "which renters it very uſeful for numberleſs neceſſary purpoſes. 
See STEEL. 
The affinities' of iron are, according to Mr. Geoffroy's table, in the following 
order: Regulus of antimony, filyer, copper, and lead. Theſe three laſt are 
placed ſo as to mark an equal degree of affinity with iron. But we miſt obſerve, 
that lead pught Hot to\have been placed thete, becauſe it flas nd affinity wich iron: 
but as ſton” united with filver may be ihſtaritly — — from the Ver" by 
addition of lead, Ghich Unttes with. the ſiſver, and obliges the iron tol float 
upon the ſurface of this new mixture ; Mr. Geoffroy Teems to have meant to 
have ſhewn this effect in this column of his table of affinities, which however 
is not very accurate: for this 'experitfient only ſhews, fiat filver quits iton to 
unite with lead, Mr. Gellert's table of ſolutions gives for the affinities bf iron, 
gold, filyer, and copper, © Lead Ind mertury might be placed at the bottom 
of the column, "wh te ſuBftantes are mentis ed Which cannot be uhited With 
that which is placed at the head of che column. () wy 
The uſes of iron àre fo well known, and fo numerous, that they need not be 
enumerated. We ſhall only obferve, that no metal is ſo Uſeful. It is, as it were, 
the ſoul of the arts, ahd'is rer for the exiſtence of them all. 
This metal fürniſhes alſo very effcdcibus remedies, the virtues of which are 
well eſtabliſhed by practice. This ib AfHôſt the only metal which is not vitulent. 
It may be taken internally in ſubſtance, ' provided it be welt divided in form 
of calx or ſaffron, or even When united with ſome acid, and in a faline form, 
without any danger. It never produces any bad effect, when applied in ſuit- 
able quantity and circumſtances. | E | {ay 
The great medicinal virtue of iron is cauſed by its tonic' and ffrengthening 
qualities. It produces a flight and gentle" irritation of the fibres, the effect of 
which is, to conſtringe "the ſenſible organic pirrs Vpori. which” it acts, and to 
encreaſe their force and elaſticity. 25 e eee eee 
Iron particularly acts upon the fibres, and the veſſels of the "ſtomach and 
inteſtines: hence it produces excellent effects in all diſeaſes which proceed from 
laxity and inactivity of the hi 5 organs; ſuch are crudities, bad digeſtions 
accompanied with diarrhea, Hatulencies, flatulent colits, &c. and in Uiſedfes 
| N procked from the former, as"riegrims, many hyfterical, typothondriacal, 
and melancholic affections, 'ihtertnittent'fehers,” tertians. and quarrans, '&c. 
Iron has Ale Been Aways confideret and adminiſtered by the beſt pradtitivners 
as a reſolving and aperitive remedy. Stahl, however, and ſeveral other good phy- 
hcians and modern chemiſts, acknowledge no other But the tonic and ſtrengthen- 
ing qualities pf iron. If their opinion be welt founded, the caſes in which iron has 
' produced àf W Mrs note effect, are fuch where the obſtructions, and 
dhe defect of ſecretions and exctetions, have proceeded from weakneſs and re- 


(0) Iron like other metals is ſaid to conſiſt year to the air, he had obtained a hard matter 
of earth, phlogiſton, and a metallic or mer- which ſtuck to the neck of the veſſel, and 
curia} principle, 'Teichmeyer relates an ex- along with it ſome mercury. | 
periment by which the exiſtence of the mer- Concerning the * ſmelting of iron 'ores, and 
- eurial principle is pretended to be proved, He the other parts of the Metallurgical Hiftory 
 fays, that by diſtilling iron filings, which had of Jron, ſee SMELTING of Ones of Inonw;. 
been 2 during a year to the air, then and STEET. | 


* 


triturated, and afterwards expoſed another. 
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laxation of the fibres and of the veſſels, rather than from a craſſitude of 
humors ; as in the chloroſis, in ſome kinds of jaundice, and in other diſeaſes of 
the ſame fort. TY | 
The excrements of perſons uſing martial remedies are blackiſh, or even black, 
which proceeds from a mixture 0 this metal diſſolved with the aliments. This 
proy s, that if iron penetrates farther than the prime viz, it muſt be in very 
all quantity, ſince the greateſt part of it is ejected with the excrements. 


As the principal effect of iron is to change the tone, the teaſion, and the 
ſpring of the ſolid PAs of the body, this effect cannot be continued without 


lants which contain a conſiderable quantity of juice, furniſh by expreſſion but a 
mall quantity of it, becauſe they contain alſo much mucilage, which renders 


1 the odoriferous principle, all the ſaline and 
ſaccharine ſubſtances; all whic 


(t) IsincLass is a glue prepared by boil- 
ing the ſkin, tail, fins, ſtomach, inteſtines, 
and bladder of a certain large fiſh frequent 
in the Ruſſian ſeas and large rivers. It is 
totally ſoluble in water, but not at all in 
rectified ſpitit of wine. From eight ounces 
of iſinglaſs were obtained, by diſtillation, 

four ounces and two drams of urinous ſpirit, 
; f an ounee of concrete volatile ſalt, an 
ounce and a half of empyreumatic oil, half 
a ſcruple of fixed ſalt, and nine drams of 


222 


earth. — is employed as a glue for 
many purpoſes, and for fining wines. — 

(u) The coloring ſubſtance of vegetables 
does not ſeem to be a reſinous or gummy 
matter, but only to adhere accidentally to the 
reſinous or gummy. matters of plants ; for 
when it has been ſeparated from theſe ſo as to 
form with earth of allum the precipitates called 
lakes, it is not ſoluble either by water or 
by ſpirit of wine. See Dy EIN. 


When 
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When therefore theſe juices are to be clarified, ſome previous preparations 
muſt be uſed by which the filtration may be facilitated. hom which are acid, 
and not very mucilaginous, are ſpontaneouſly clarified by reſt and gentle heat. 
The juices of moſt antiſcorbutic plants abounding in ſaline volatile principles, 
may be diſpoſed to filtration merely by immerſion in boiling water; and as they 
may be contained in cloſed bottles while they are thus heated in a water- bath, 
their ſaline volatile part, in which their medicinal 12 chiefly conſiſt, may 
thus be preſerved. Fermentation is alſo an effectual method of clarifying juices 
which are ſuſceptible of it; for all liquors which have fermented, clarify ſ 
taneouſly after termentation. But this method is not uſed to clarify juices, be- 
cauſe many of them are ſuſceptible of only an imperfe& fermentation, and: be- 
cauſe the qualities of moſt of them are injured. by that process. 
The method of clarification moſt generally uſed, and indiſpenſably neceſſary 
for thoſe juices which contain much mucilage, is by boiling with the white of 
an egg. This matter, which has the property of coagulating in boiling water, 
and of uniting with mucilage, does accordingly, when added to the juice of 
plants, unite with and coagulate their mucilage, and ſeparates it from the 
juice in form of ſcum, together with the greateſt part of the reſinous and earthy 
matters which diſturb its tranſparency. + And as any of theſe reſinous matters 
which may remain in the liquor, after this boiling with the whites of eggs, are 
no longer retained by the mucilage, they may eaſily be ſeparated by filtration. 
See FILTRATION, A a COT T2 IO n 
The juices, 1 before they are clarified, contain almoſt all the ſame 
principles as the plant itſelf, becauſe in the operation by which they are extracted 
no decompoſition happens, but every thing remains, as to its nature, in the 
ſame ſtate as in the plant. The principles contained in the juice are only 
ſeparated from the groſſer, oily, earthy, and refinous parts, which compoſe the 
folid matter that remains under the preſs. Theſe juices, when well prepared, 
have therefore exactly the ſame medicinal qualities as the plants from which 
they are obtained. They muſt evidently differ from each other as to the nature 


and proportions of the principles with which they are i ted, as much 
as the plants from which they are extracted differ from each other in thoſe 
reſſ nen £4 1:3:51.4 #4 OCT 0 5063 m CO GEP EH SUCH . 
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Cccxcvil. JUPITER. By this name the old chemiſts diſtin- 
, e Nia“ „ > inen e i nen een a2 
(x) See the article BEA. £7152 vol 
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CCCxCIX. K AO LIN. (z) E 
CcCCC. K ARA T. This name is applied to the proportional parts 
which are ſuppoſed to be in any maſs of gold, the value or purity of which is to 
be aſcertained. When therefore gold is conſidered with regard to its degree 
of purity, the whole maſs of it, whatever be its real weight, is ſuppoſed to be 
divided into 24 parts, and theſe parts are called karats. Hence, when gold 
is entirely pure, and without alloy, it is called gold of 24 karats. If it contains 
A part of alloy, it is called gold of 23 karats, becauſe in ſuch a maſs +3 are 

, and r is alloy. If the maſs of gold be r or +; of alloy, it is called 
Id of 22 karats, and ſo on. For greater preciſion, the karat is ſuppoſed to 
be ſubdivided into 32 parts, which have no other name than the thirty-ſecond 

parts of a karat (a). See Es8av of the VALVE of Gol p and of SLV Xx. 


) KAI is a maritime plant, from the he found it was a compound earth conſiſt. 
aſhes of which a conſiderable quantity of ing of clay, to which it owed its tenacity ; 
mineral fixed alkali is obtained by lixiviation. of calcareous earth, which gave it a mealy 
See ALKALL (FixED MINERAL), Henkel appearance; of ſparkling particles of mica, 
-informs us, that by boiling the plant in water, and of ſmall gravel- or particles of quartz 
and by evaporating the decoction, he ob- cryſtals. He ſays, that he has found a ſimilat 
tained a conſiderable quantity of ſea- ſalt. earth upon a ſtratum of granite, and con- 
(x) Kol is the name of an earth jectures that it may be a decompoſed granite, 
which is uſed as one of the two ingredients See PORCELAIN. 3 | 

of the oriental porcelain, Some of this earth I 'karat, or carat, in England is di- 
was brought four China, and examined by vided into four parts only, called grains, and 
Mr. Reaumur. He found that it was perfectly in Germany into twelve paris. Standard 
- unfuſible by fire. He belieyed that it was'a gold in England is gold of twenty-two carats, 
talky earth; but the author of this Dictionary that is, which contains t part of alloy, 
juſtly obſerves, that it is more probably an which is generally an equal mixture of cop- 
' argillaceougearth,; from its forming a te- per and ſilver; as the whole proportion of 
- nacious paſte with the other ingtedient called the copper would make the gold too high - 
' petzntſe, which has no tenacity. Mr, Bomare colored, and the whole proportion of 
ſays, that by-analyſing ſome Chineſe kaolin, filyer would make it too pale. 
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The word karat, when applied to diamonds, ſignifies a real weight of four 
rains. a 
. CCccl. KERME S. (5) 

CCCCIl. KERMES MINER AL. Kermes mineral, fo called 
from its color, which reſembles-that of | kermes, is. one of the molt 
important antimonial preparations, both with regard to its chemical phenomena 
and to its medicinal uſes. | 

The uſe of kermes mineral was not eſtabliſhed in medicine before the begin- 
ning of this century. Some chemiſts, indeed, -amongſt others .Glauber and 
Lemeri, had before that time mentioned in their works ſeveral preparations of 
antimony which approach more or leſs to kermes; but theſe preparations bein 
little known, were confounded with many others which are entirely — . 
although much praiſed by their authors. | 

The fame of kermes was occaſioned by Friar Simon, apothecary to the Char- 
treux Friars. This friar received this preparation from a ſurgeon called La 
Ligerie, who had procured it from a German apothecary who had been a ſcholar 
of the famous Glauber. Friar Simon, from the co dations given to this new 
remedy by La Ligerie, adminiſtered it to a Chartreux Friar, who was dangerouſly 
ill of a violent peripneumony, by which the Friar was fuddeply, and as it had 
been miraculou y, cured. From that time the Friar apothecary publiſhed the 
virtue of his remedy. Several other remarkable eures were performed by 
means of .kermes. The public believed in its medicinal qualities, and called 
it Powder vf Chartreux; becauſe it was prepared only in the apothecary's ſho 
belonging to theſe monks. The reputation of kermes extended itſelf more an 
more; till at length the Duke of Orleans, then Regent of France, procured the 
publication of the proceſs by La Ligerie. F 
This is the hiſtory of kermes, as it is related by Mr, Baron, in his edition af 
Lemerrs' Chemiſtry. Although the proceſs for making this aration be ve 
accurately deſcribed in this and other books, we ſhall treat of it in detail, A 
it is a matter of much importance. 

The proceſs for kermes, publiſned by La Ligerie, conſiſts in boiling, during 
two hours, pulveriſed crude antimony in the fourth part of its — the 
liquor of nitre fixed by coals, and twice its weight of pure water: at the end of 
this time the liquor is to be decanted and filtrated, while boiling, through 
brown paper. It continues clear while it is boiling hot; but when it cools, it 
becomes turbid, acquires a red brick color, and again becomes clear by the de- 
poſition of a red fediment, which is the kermes. The boiling may be thrice 
repeated, and each time the fame quantity of water is to be added to the anti- 
mony, and a fourth part leſs of the liquor of fixed nitre. The ſeveral ſediments 
from theſe three boilings are to be added together, waſhed with clean water, | 
till the water acquires no taſte ; 'and the kermes is then to be dried. La Li 
directs, that aqua vitz ſhall be once or twice poured upon it and burnt, _— 
kermes dried again. : | 


(b) Kermss are excreſcencies formed by of tartar in water, receives from a decoction 
inſects on the branches and leaves of the of kermes -a more durable, but leſs vivid, 
ſcartetoak. They communicate a red color ſcarlet dye than that uſually procured from 
to water or to ſpirit of wine, Woollen cloth, cochineal, together with a ſolution of tin. 
previouſly dipped in a ſolution of alum and w. 
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We now proceed to explain the. nature of kermes, and the: phenomena of 
its preparation. a L 
Crude - antimony - is compoſed of regulus of antimony and common ſulphur, 
united naturally with each other, as in almoſt all metallic minerals. The fixed 
alkali with which the - crude - antimony - is boiled, although. it is "diluted. with 
much water, acts upon the ſulphur- ot the antimony, and forms. with it liver of 
ſulphur; aridias this compound is a ſolvent of all metallic matters, it diſſolves 
a certain quantity of the regulus of antimony. In this operation then a combi- 
nation is formed of fixed alkali, of ſulphur, and — of antimony. Of 
- thele three - fubſtances the fixed alkali only is ſoluble in water, and is the 
intermediate ſubſtance by - which the ſulphur: and regulus are ſuſpended in the 
water. But we are to obſerve, that the alkali becomes impregnated by this 
operution, and by - boiling, with a larger quantity of regulus, and eſpecially of 
fulphur,' than can be ſuſpended in cold water; hence the decoction of kermes, 
; whielr is clear, limpid, and colorleſs. while boiling hot, becomes turbid, and 
depeſites a fediment while it cools. This compound, therefore, like certain 
ſalts, may be kept diſſolved in larger quantity by hot than by cold water, and 
much of it is therefore depoſited by eooling. EY 
| Further, while the kermes is precipitating, the whole antimoniated liver of 
ſulphur, which is diſſolved by the boiling - liquor, may be divided into two 
parts; one of which, that is the kermes, Trib overcharged with the regulus, 
and particularly with the ſulphur, contains but a little alkali, which it draws. 
along with it during its depoſition Ihe other part, as it contains much more 
alkali, remains diſſolved even in the cold liquor, by means of this larger quan- 
tity of alkali. All theſe propoſitions are to be explained and demonſtrated by 
the following obſervations. | 
Firſt; hen the decoction of kermes is cold, and has formed all its ſediment, if, 
without adding any thing to it, it be heated till it boil, it again entirely re- diſſolves 
the kermes the ſediment difappears ; the liquor becomes clear, and by cold is 
again rendered turbid, and depoſites | ſediment as before. Thus the kermes 
may be made to precipitate and to re- diſſolve as often as we pleaſe. 
Secondly, by digeſting kermes in aqua regia, which diſſolves its alkali and 
regulus, the ſulphur is ſeparated pure. The acids of aqua regia form a nitre 
and a febrifugal ſalt of Sylvius with the alkali of the kermes ; and if a certain 
quantity of kermes be melted with black flux, after having deſtroyed. its 
ſuiphus by roaſting, a true regulus of antimony may be obtained from it. 
Theſe experiments, which were made by Mr. Geoffroy, and the detail of 
- which is found in Memoirs given to the Academy in the years 1734 and 1735. 
upon the Analyſis of Kermes, ſhew evidently the preſence of ſulphur, of fixed 
alkali, and of regulus of antimony, in this compound. From Mr. Geoffroy's 
experiments we find, chat 72 grains of kermes contain about 16.or 17 grains of 
regulus, 13 or 14 grains of alkaline ſalt, and 40 or 41. grains of common 
ſulphur. | nen | | 
hirdly, by repeating the boiling of the liquor upon the antimony, more and 
more kermes will be formed each time by — as at firſt; and this experi- 
ment may be repeated a great many times. Mr. Geoffroy fays, that he repeated 
it 78 times, without any other addition than that of pure water, to ſupply. that 


which was loſt by evaporation z and that each time. a conſiderable * of. 
ermes 
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kermes w formed by cooling. This experiment proyes, that the alkali tranſ- 
forms the antimony into kermes by overcharging itſelf with regulus and ſulphur, 
and at each precipitation the kermes does not retain and take with it but a very 

4e f 1 . eee 
1197 v, if any acid. be p upon the liquor in which the kermes has 
Ms tobeen! formed, and: from which it 133 entirely ſeparated by cooling, Mr. 
8 HBeaume 28 that this liquor is again rendered turbid, and that a ſecond 
ſſediment is formed of a yellow reddiſh color, which is nothing elſe than golden 
ſulphur of antimony ; that is, regulus of antimony and ſulphur mixed together, 
but in very different proportions, and with different ſtrengths of union, from 
thoſe in which they are found in the crude antimony. See SuLeHuR (GorpEx) 

: of ANTIMONY.', * Ae 21 361 gr 843 3 e 
After this precipitation, in the liquor a neutral ſalt is left, which is formed by 
the contained alkali and the precipitating acid. From this experiment we find, 
that in the liquor from dich the kermes has been depoſited, a conſiderable 
quantity of antimoniated liver of ſulphur remains, which differs from kermes 
by containing a much larger proportion of alkali ; ſo that it can keep diſ- 
folved the regulus and fulphur with which it is united, even when the liquor 


is cold. Min et lf: ont ab 
From what has been ſaid concerning the manner in which kermes is formed, 
and the. phenomena preſented by this operation, we ought to underſtand well 
. 'what it eonſiſts of. It is evidently nothing elſe than an antimoniated liver of 
- ſulphur, in which the ſulphur-predominates, and which contains too little alkali 
to be ſoluble in water. On this laſt article we may obſerve, that kermes after 
+ Its ſpantaneous ſeparation, and before it has been waſhed, contains much more 
alkali than after it has deen waſhed ; whence, if the kermes has been waſhed 
with very hot water, a part of it will be re- diſſolved: but as the water always - 
takes awaʒ the part which is moſt alkaline, the kermes which remains at laſt & 
contains ſo little alkali, that it is no longer ſoluble even in boiling water; and 
then it has all the qualities peculiar to it. | e a 1 
In the proceſſes for ſeveral antimonial preparations, a kermes, or compound®- 
nike it, are formed. This always happens when crude antimony is treated by fuſion 
2 with a/quantity of alkaline ſalt, ſo that an antimoniated liver of ſulphur reſults fam 
it, overcharged with regulus and ſulphur; that is, containing more of the 
ſubſtantes than it can. Keep diſſolved in cold water. If any of theſe combinatigns, 


„This happens, for inſtance, to the ſcoria of the regulus of antimony, and in 
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Mir. Lemeri the elder mentions alſo, in his Treatiſe concerning Antimony, an 

operation from which his ſon pretends that xermes may be obtained. This 
operation conſiſts in digeſting and afterwards boiling powdered crude antimony 
in a very pure liquor of fixed nitre. This liquor, if it be in ſufficient quantity, 
is capable of diſſolving quickly and entirely powdered crude antimony, and we 
cannot doubt but that by cooling a conſiderable quantity of a ſubſtance very 
analogous to kermes will be produced. Nevertheleſs, none of theſe ſhort me- 
thods of making kermes is directed by diſpenſatories, or by the beſt books for 
deſcribing the preparations of chemical remedies ; and we muſt allow, chat 
this is done prudently ; for, beſides that all theſe kinds of kermes may be ſu'- 
pected to be leſs fine, or more charged with reguline parts than that which is 
prepared by the ordinary 2 when the conſtant obſervation of medical 
practitioners has aſcertained the effects of a compound remedy; ſuch a remedy 
ought to be conſidered as it were conſecrated by a reſpectable kind of empi- 
riciſm, againſt which the fineſt theory and moſt ſpecious reaſonings ought not 
to avail. The leaſt reformation or innovation ought then to be conſidered 
as a blameable raſhneſs, particularly when a remedy of ſuch importance is 
concerned. 

Kermes is uſed in medicine only, and from it ſingularly excellent effects may 
be produced, when adminiſtered by able phyſicians. In kermes are united the 
citing and evacuant virtues of the emetic preparations of antimony, with the 
tonic, dividing, aperitive, and reſolving properties of the liver of ſulphur; 
that is to ſay, that it is capable of anſwering two principal indications in the 
treatment of many acute and chronic diſeaſes. — y managed, it may 
become an emetic, purgative, a diuretic, a ſudorific, or an expectorant, as is 
required, and it is always attenuating and reſolving. When ſeven or eight 
grains are taken at once, it chiefly acts upon the prime vie, generally as an 
emetic and as a purgative. A doſe of three or four grains is ſeldom emetic, 
and more frequently purgative. 

When taken in theſe quantities as an evacuant, a little of it paſſes alſo into 
the viz ſecundæ & tertiæ. When it is adminiſtered in ſmaller doſes, it paſſes 
almoſt entirely into the lacteal, blood, and lymphatic veſſels. In theſe it occa- 
ſions ſuch ſpaſms and oſcillations as it does in the prime viz; ſo that it encreaſes 
all ſecretions and excretions, but particularly thoſe of urine, ſweat, and expec- 
toration, according to the doſe, to the nature of the diſeaſe, and to the diſpoſition 
of the patient. It produces ſingularly good effects in thoſe diſeaſes of the breaſt 
which proceed from fullneſs and obſtruction. | 

Kermes may be adminiſtered in linctus's, in oily or in cordial potions, in 
any vehicle; or incorporated in a bolus, with other ſuitable remedies. One 
precaution, hitherto little obſerved, is very neceſſary, that is, not to join it 
with acid matters, if it is intended to act as kermes. Anti-acid and abforbent 
| ſubſtances ought to be joined with it, if the patient has an acid in the prime 
vie, or an aceſcent diſpoſition; for as theſe acids ſaturate the alkali by which 
the kermes is rendered an antimoniated liver of ſulphur, and by which alone it 
differs from golden ſulphur of antimony, they accordingly render the kermes 
entirely ſimilar to the golden ſulphur of antimony, the properties of which are 
very different from thoſe of kermes. See Surruux (GoLDtx) of AnTinovy. 
In ſome caſes, we certainly ought to prefer the unwaſhed kermes to that which 
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has been waſhed, and therefore apothecaries ought to kcep both the kinds, as 


Mr. Baron propoſes in his edition of Lemeri's Chemiſtry. | 
CCC. KINGDOMS. Moſt naturaliſts and chemiſts divide all 
natural bodies into three great claſſes, which they call kingdoms. Theſe are 
the mineral, the vegetable, and the animal kingdoms, 
This great and firſt diviſion is founded on this conſideration, that any plant 
or vegetable which is produced, which grows, which is organiſed, which con# 
tains a ſeed, and which produces its like, ſeems to be a being very diſtinct and 
different from a ſtone or a metal, in which we at moit obſerve only a regular 
arrangement of parts, but not a true organiſation, and which contains no ſeed 
by which it is capable of reproduction; and another foundation of this diviſion 
is, that an animal differs no leſs from a ſimple plant, by ſenſation, by the uſe 
of its ſenſes, and by the power of voluntary motion which it poſſeſſes, whil 
theſe qualities do not belong to any thing which is merely vegetable, 
But notwithſtanding theſe marks fo diſtinctive, ſome philoſophers pretend, 
that this diviſion into claſſes of natural bodies is only ideal. I hey affirm, that 
by obſerving nature attentively, we may perceive that all her productions are 
connected together by an uninterrupted chain; and that by ſurveying the ſeveral 
beings, we muſt be convinced that any one being differs very little from ſome 
other two, betwixt which it ſeems to be placed; ſo that we may deſcend from 
the moſt perfect animal to the rudeſt mineral by inſenſib'e degrees, and without 
finding any interval from which a diviſion might be made. . 
This idea is certainly great, ſublime, and not improbable; for if we com 
a polypus with the ſenſitive plant, or a lichen with a beautiful ore of ramified 
native filver, we ſhall be inclined to conſider this opinion as conformable to 
the plan of nature. ihe re 2 COUT? 
The opinions of naturaliſts are therefore divided upon this ſubject, and each 
opinion ſeems to be founded on obſervations, analogies, and reaſonings more or 
leſs concluſive. But as the diſcuſſion of this matter 1s foreign to our ſubject, we 
ſhall not enter into a more particular detail, but we ſhall conſider natural bodies 
only in a chemical view; that is to ſay, relatively to the ſeveral principles which 
we obtain in the analyſis of thofe bodies. We proceed therefore to ſhew what 
experiments have taught us on this ſubject. In the decompoſition of all bein 
truly living, organiſed, and containing within themſelves a ſeed by which they 
may be reproduced, fuch as vegetables and animals, we always obtain an in- 
flammable, fat, or oily ſubſtance; and on the contrary, we do not find the 
ſmalleſt trace of this principle in any ſubſtance purely mineral, not even in 
fulphur, which is the moſt inflammable of all theſe ſubſtances: On the other 
fide, if we carefully examine and compare with each other the analogous 
principles obtained from the three kingdoms ; ſuch as the faline ſubſtances ob- 
tained in the analyſis of animals, vegetables, and minerals; we ſhall eaſily per- 
ceive that all the ſaline matter which comes from the vegetable or animal king- 
doms is altered by oil, while all the ſaline matter which comes from the mineral 
kingdom 1s entirely free from oil. 17 1. 
| e ought to obſerve here, that becauſe any matter is found in one or more 
individuals of any kingdom, we muſt not therefore conclude, that it bel to 
the kingdom of ſuch individuals; for we may be convinced from a flight obſer- 
vation of nature, that by a thouſand combinations, and particular ga * 1 
ances 
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ſubſtances of quite different claſſes or kingdoms are daily found mixed and con- 
founded together. Thus, for example, within the earth, and even at great 
depths, that is, in the region appropriated to minerals, ſometimes ſubſtances are 
found evidently oily, ſuch as Fil bitumens : but we at the ſame time can prove, 
and all the obſervations of natural hiſtory prove, that theſe oily ſubſtances are 
only accidentally within the earth, and that they proceed from the vegetable or 
animal bodies which have been buried in the earth by ſome of thoſe great revo- 
lutions which have happened from time to time upon the ſurface of our globe. 
Alſo in decompoſing ſeveral vegetables and animals, falts are obtained; fuch as 
common ſalt, Glauber's ſalt, and others, which contain nothing oily, and which 
are conſequently matters evidently mineral. But, on the other fide, we are certain 
that theſe mineral ſalts are extraneous to the animals and vegetables in which 
they are found; that they are only introduced into theſe living bodies, becauſe 
they happen to be mixed with the matters which have been applied to them as 
aliments, and that they ought not to be numbered amongſt their principles. 
The proof of this is, that not only the quantity of theſe mineral ſalts is not 
uniform in animals and vegetables, but alſo, that not a particle of ſuch ſalts is 
contained in ſome .plants and animals equally ſtrong and healthy, and of the 
ſame ſpecies as thoſe in which theſe ſalts have generally been obſerved. . 

In the ſecond place, we obſerve, that oils do only exiſt in the proximate 
principles of vegetables and animals; that is, in thoſe of their principles which 
enter — into their compoſition, when theſe principles have not been 
altered by further decompoſitions, and conſequently when they ſtill preſerve 
their animal or vegetable character; for, by a natural putrefaction continued 
during a long time, or by chemical operations, not only the materials of 
which animal and vegetable bodies are formed, may be deprived entirely of oil, 
but alſo this oil may itſelf be entirely deſtroyed or decompoſed. Theſe ſub- 
ſtances in that ſtate contain nothing by which they can be diſtinguiſh:d from 
minerals. The earths, for example, of vegetables and animals, when they are 
deprived, by a ſufficient calcination, of all inflammable matter, become entirely 
ſimilar to the calcareous and argillaceous earths found within the globe, and 
which may be conſidered as mineral ſubſtances, although probably they have 
been formerly a part of animal and vegetable bodies. Further, if vegetable 
acids were deprived of all-their oily parts, which is perhaps very poſſible, then 
they would entirely reſemble the mineral acids, probably the vitriolic and ma- 
rine, and would loſe all the characteriſtic properties of vegetable acids. 

Hence we conclude, that when we conſider natural ies in a chemical 
view, we ought to divide them into two great claſſes. The firſt claſs is of ſub- 
ſtances inanimate, unorganiſed, and the principles of which have a degree of 
ſimplicity which is eſſential to them: theſe are minerals. The other claſs con- 
tains all thoſe bodies which not only have been diſtinctly organized, but which 
alſo contain an oily matter, which is no where found in ſubſtances which have 
not made part of animate bodies, and which, by combining with all the other 

iples of theſe animate bodies, diſtinguiſhes theſe principles from thoſe of 
minerals by a leſs degree of ſimplicity. This ſecond claſs contains vegetables 
and animals. We ought alſo to remark, that the oil contained in vegetable and 
animal ſubſtances renders them ſuſceptible of fermentation, properly ſo called, 
Aaa 2 which 
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which cannot by any means take place in any mineral. See Acips, Brrv- 
MENS, FERMENTATION, OtLs, PUTREFACTI1ON, and EARTHS. 

We ſhall now proceed to examine, if, by comparing the principles obtained 
in the decompoſition of vegetables with thoſe obtained in the decompoſition of 
animals, we can find ſome eſſential character by which theſe two kingdoms may 
be chemically diſtinguiſhed, in the ſame manner as we have ſeen that both of 
them may be diſtinguiſhed from minerals, From experiments we indeed learn, 
that the principles of vegetables differ evidently enough from thoſe of animals ; 
that in general the ſaline principles of the former are acid, and are transformable 
in great meaſure into fixed alkali by incineration, while the principles of the 
latter are volatile alkalis, or eaſily changeable into theſe ; that vegetables are 
much farther removed from putrefaction than animals; laſtly, that oils truly 
animal have a character different from vegetable oils, and are in genera 
more attenuated, or at leaſt more diſpoſed to be attenuated and volatiliſed. But 
we muſt, at the ſame time, confeſs, that theſe differences are not clear and 
deciſive, like thoſe betwixt theſe two kingdoms and the mineral kingdom ; for 
we do not find. any eſſential principle, either in animals or in vegetables, which 
is not alſo to be found in the other. In ſome plants, chiefly the cruciform, as 
much volatile alkali, as little fixed alkali, and as much diſpoſition to putrify, 
are found as in animal matters; and thence we conclude, that if theſe two great 
claſſes of natural bodies differ chemically from each other, this difference pro- 
ceeds only from the quantities or proportions of their ſeveral principles and pro- 
perties, and not from any thing diſtinct and peculiar, nor is it ſimilar to the man- 
ner in which both vegetable and animal ſubſtances differ from minerals, namely, 
by containing an oil, and poſſeſſing a fermentable quality. Beſides, the degrees 
of the chemical differences betwixt theſe three great claſſes of natural bodies are 
found to be the ſame, in whatever manner we conſider them or compare them 
together. 


CCCIV. KUPFER-NICKEL. (c) 


(c) KUPFER-NICKEL is a reddiſh yel- ſometimes of a vitreous texture, ſometimes 
Jow mineral containing the ſemi-metal called fine-grained, and fometimes conſiſting of 
nickel, together with iron and cobalt, mi- ſcaly particles. See NICKEL, 
neraliſed by arſenic and by ſulphur, It is 
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ABORATORY (CHEMICAL). As chemiſtry 
is a ſcience founded entirely on experiments, we cannot 
hope to underſtand it well, or to poſſeſs a certain degree of it, without making 
ſuch experiments as ſhall verify moſt of the known fundamental operations, 
and alſo ſuch as reaſoning, analogy, and the ſpirit of inquiry, never fail to 
ſuggeſt to thoſe whole taſte and ſuitable talents lead them to this eſſential parr 
of experimental philoſophy. Beſides, when a perſon himſelf obſerves, and 
operates, he mu rceive, even in the moſt common operations, a great 
variety of ſmall facts, which muſt neceſſarily be known, but which are not 
mentioned either in books or in memoirs, becauſe they are too numerous, and 
would appear too minute. Laſtly, how many qualities are in the ſeveral che- 
mical agents, of which no juſt notion can be given by writing, and which are 
2 well known as ſoon as they have been once made to ſtrike our 
ſes | 
Whoever therefore would become a chemiſt, muſt indiſpenſably have a labo- 
ratory furniſhed with the moſt neceſſary inſtruments for the practice of this 
ſcience; and we therefore think proper to mention what theſe are. Our inten- 
tion is not to ſpeak in this article of laboratories deſigned for operations in the 
great, nor of thoſe which are appropriated to ſome particular part of chemiſ- 
try ; as, for example, to eſſays, enamels, &c. but of the kind of laboratory 
which is proper for a philoſophical chemiſt, to make occaſionally, in ſmall, any 
chemical operation —— Such a laboratory neceſſarily occaſions certain 
expences, but not ſo much as is generally believed, when the operator knows 
how to manage his utenſils, and to employ only the proper quantity of the 
ſeveral ſubſtances upon which he operates ; and laſtly, when he chuſes the leaſt 
——_— methods of attaining his purpoſes. 
any people think, that a laboratory level with the ground is moſt conve- 
nient, for the ſake of water, pounding, waſhing, &c. Ent has theſe 
advantages; but it is alſo ſubje&t to a very great inconvenience from 


moiſture, 
Conſtant 
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Conſtant moiſture, tho* not very conſiderable and ſenſible in many reſpects, 
is a very great inconvenience in a chemical laboratory. In ſuch a place, moſt 
ſaline matters become moiſt in time; the inſcriptions fall off, or are effaced ; 
the bellows rot ; the metals ruſt; the furnaces moulder, and every thing almoſt 
{poils.' A laboratory therefore is more advantageouſly placed above than below 
the ground, that it may be as dry as is poſſible. The air muſt have free acceſs 
to it; and it muſt even be ſo conſtructed, that, by means of two or more 
oppolite openings, a current of air may be admitted to carry off any noxious 
vapors or duſt, 

n the laboratory a chimney ought to be conſtructed, ſo high that a perſon 
may eaſily ſtand under it, and as extenſive as is poſſible ; that is, from one wall 
to another. The tube of this chimney ought to be as high as is poſſible, and 
ſufficiently contracted to make a draught. As charcoal only is burnt under 
this chimney, no foot is collected in it; and therefore it need not be ſo wide as 
to allow a chimney-ſweeper to paſs up into it. 

Under this chimney may be conſtructed ſome brick-furnaces, particularly a 
melting furnace, a furnace for diſtilling with an alembic, and one or two ovens 
like thoſe in kitchens. The reſt of the ſpace ought to be filled up with ſtands 
of different heights, from a foot to a foot and a half, on which portable furnaces 
of all kinds are to be placed. Theſe furnaces are the moſt convenient, from 
the facility of diſpoſing them at pleaſure; and they are the only furnaces which 
are neceſſary in a ſmall laboratory. A double bellows of moderate ſize mult alſo 
be placed as commodiouſly under the chimney, or as near as the place will allow. 
Theſe bellows are ſometimes mounted in a portable frame; which is ſufficiently 
convenient, when the bellows is not more than eighteen 'or" twenty inches. 
Theſe bellows ought to have a pipe directed towards the hearth where the forge 
is to be placed. | h gs eee l 

The neceſſary furnaces are, the ſimple furnace, for diſtilling with a copper 
alembic; a lamp furnace; two reverberatory furnaces, of arent ſizes, for 
diſtilling with retorts; an air or melting furnace; an eſſay furnace, and a 
forge · furnace. See the enumeration and deſcription of theſe ſurnaces under the 
words Fokct and Furnace. Ste alſo PlATES. | a 

Under the chimney, at a convenient height, muſt be a row of hooks driven 
into the back and ſide walls; upon which are to be hung ſmall ſhovels, iron 
pans; tongs; ſtraight, crooked, and circular pincers; pokers; iron rods, and 
other utenſils for diſlpoſing the fuel and managing the crucibles. | 

To the walls of the laboratory ought to be faſtened ſhelves of different 
breadths and heights ; or theſe ſhelves may be ſuſpended by hooks. The ſhelves 
are to contain glaſs veſſels, and the products of operations, and ought to be in 
as great a number as is poſſible. In a laboratory where many experiments are 
made, one cannot haye too many ſhelves. J 8 ORE, 

The moſt convenient place for a ſtone or leaden fountain to contain water is a 
corner of the laboratory, and under it a ciſtern ought to be placed with a pipe 
by which the water poured into it may diſcharge itſelf, As the veſſels are 
always cleaned under this . cloths and bottle bruſhes ought to be hung 
upon hooks faſtened in the walls near it. eee ot Babes 


In the middle of the laboratory a large table is to be _ on which mix- 
» preclpitations, 


tures are to be made, preparations for operations, ſolutio 


> = obs 


_ S in a word, whatever does not require fire, excepting that 

of a 5 . a 

7 — parts of the laboratory, are to be placed blocks of wood upon 
mats; one of which is to ſupport a middle- ſized iron mortar, another to ſupport 
a middle · ſized marble, or rather hard- ſtone mortar, a third to ſupport an anvil. 
Near the mortars are to be hung ſearces of different ſizes and fineneſs; and near 
the anvil are nung a hammer, files, raſps, ſmall pincers, ſciffars, ſheers, and 
other ſmall utenſils, neceſſary to give metals a form proper for the ſeveral 
operations. | | 

Two moveable treſtles ought to be in a laboratory, which may ſerve to ſup- 
port a large filter mounted upon a frame, when it is required. This apparatus 
8 removed occaſionally to the moſt convenient place. See FiLTRaTiON and 

ILTER, | | 
Charcoal is an important article in a laboratory; and it therefore muſt be 
placed within reach: but as the black duſt which flies about it whenever it is 
ſtirred. is apt to ſoil every thing in the laboratory, it had better be in ſome place 
near the laboratory, together with ſome furze, which is very convenient for 
3 fires quickly. This place ſerves, at the ſame time, for containing 
bulky things which are not often wanted; ſuch as furnaces, bricks, tiles, clay, 
fire-clay, quicklime, ſand, and many other things neceſſary for chemical 
operations. | | 
_ Laſtly, a middle-iized table, with ſolid feet, ought to be enumerated amongft 
the large moveables of a laboratory, the uſe of which is to ſupport a porphyry, 
or levigating ſtone, or rather a very hard and denſe grit-ſtone, wane with a 
grinder made of the ſame kind of (tone. | 

The other ſmall moveables or utenſils of a laboratory are, ſmall hand-mortars 
of marble, iron, and glaſs, and their peſtles ; earthen, ſtorie, metal, and glaſs 
veſſels ; an enumeration of which ſee under the article VtsSELs, and à deſcription 
under their reſpentive names. 

Some white writing-paper, and ſome paper not glued for filtrations; a large 
number of clean ſtraws, eight or ten inches long, for ſtirring mixtures in glaſſes, 
and for ſupporting paper filters placed in' glaſs Ranch, 

Glaſs tubes for ſtirring and mixing corroſive liquors ; ſpatulas of wood; ivory, 
me tal, and of glaſs, _ ; | 

Thin paſteboargs and horns, very convenient for collecting matters bruiſed 
with water upon the levigating ſtone or in mortars ; corks of al ſizes; bladdets 
and linen ſtrips for luting veſſels. See Lurks. 

A good portable pair of bellows; a good ſteel, for ſtriking fire; a glue pot, 
with its little bruſh, .laſtly, a great many boxes of various ſizes, for con- 

- «taining moſt of the above-mentioned things, and which are to be placed upon 
the ſhelves. | 
- Beſides theſe things, ſome ſubſtances are ſo neceſſary in moſt chemical | 
operations, that they may be conſidered as inſtruments neceſſary for the practice 
of this ſcience. Theſe ſubſtances are: : 


All metals and ſemi- metals, which ought to be very pure. | | 
Vitrialic acid, ſome of which 51 to be concentrated and rectifted, an 5 
alſo ſome of that ſort commonly ſold by druggiſts. | | 


Aqua 


* 
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Aqua fortis, ſuch as is commonly ſold, and is cheap; alſo ſpirit of nitre 
ey ſtrong, but very pure : the ſame acid very pure, concentrated, and 
moking. | | 

Conc ſpirit of ſalt. Some of the ſame acid very pure, very ſtrong, and 
ſmoking. All theſe acids ought to be kept in cryſtal glaſs bottles, and cloſed 
with glaſs ſtoppers. = | | 

Some diſtilled vinegar, which may be kept in an ordinary bottle; ſome radical 
vinegar, which ought to be kept in a bottle with a glaſs ſtopper ; ſome cream 
of tartar, in an earthen or glaſs veſſel, or in a box, 

Common fixed vegetable alkali, very dry, ſuch as pot-aſh, which muſt be 
kept in a well cloſed bottle. The ſame alkali in a liquid ſtate, - 

Very pure falt of tartar, ſome dry, and ſome liquid. | 

Mineral alkali, liquid; that is, a folution'of ſoda, The ſame alkali dry and 
very pure; that is, well formed cryſtals of ſoda. X 

The two fixed alkalis liquid, and rendered cauſtic by quicklime. Alkalis, 
particularly thoſe which are cauſtic, ought to be kept in bottles with glaſs ſtop- 
pers. Some phlogiſticated fixed alkali, or even faturated fo as to be fit 2 
making Pruſſian blue. | | | 

Some dry liver of ſulphur kept in a well cloſed bottle. The ſame liquid. 
Some common ſulphur. | | 
Very pure alkali of ſal ammoniac, 1 by a fixed alkali, ſome ſolid, 
and ſome liquid, kept in a bottle with a glaſs ſtopper. 

Fluor ſpirit of ſal ammoniac diſengaged by quicklime, as ſtrong as is poſſible. 
Some of this ſpirit may be kept of leſs ſtrength. 

Lime water, and quick lime, in well cloſed bottles. 

The pureſt and higheſt rectified ſpirit of wine. 

Good vitriolic ether. | 

Rectified eſſential oil of turpentine ; oil of olives z ſoap. 

Galls; ſyrup of violets; tincture of turnſol, or turnſol in rags; fine blue 
aper; river or diſtilled rain-water. 

Beſides theſe ſubſtances, moſt of which are ſolvents, certain neutral falts 
ought to be had which are frequently uſed in chemical operations, or are dif- 
ficultly prepared, Theſe are : 

Vitriolated tartar; alum, and calcined alum; green vitriol; blue vitriol 
nitre ; decrepitated common ſalt; ſome of the ſame ſalt very pure diſſolved in 
diſtilled water; purified ſal ammoniac ; calcined borax ſedative ſalt. 

A pure ſolution of ſilver in ſpirit of nitre; a ſolution of mercury in the ſame 
acid; butter of antimony. All theſe to be kept in bottles with glaſs ſtoppers. 
Corroſive ſublimate. 1 

Ceruſs; litharge; minium; ſand waſhed and ground; white marble; waſhed 
chalk ; glaſs of lead; glaſs of borax. See the nature and properties of all theſe 
matters under their reſpective names. 

A perſon, provided with the above-mentioned inſtruments and ſubſtances, 
may at once perform any chemical experiment. He may indeed occaſionally 
want ſeveral neutral ſalts which have not been named; but all theſe ſalts with 
baſes of earths, metals, fixed or volatile alkalis, may be eaſily and inſtantly pre- 


pared, as moſt of them do not require diſtillation or ſublimation. They may 
boys nevertkeleſs, 
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nevertheleſs, if they are not too numerous, be all previouſly prepared and kept 
ready for any occaſions. 5 | SS 

We ought not to finiſh this article without making ſame obſervations important 
to thoſe who propole to give ood oh» Ho che ftudy of chemiſtry. They 
cught to be well perſuaded that method, order, and cleanlineſs, are eſſentially 
neceffary in a chemical laboratory. Every veſſel and utenſil ought to be well 
cleanſed as often as it is uſed, and put again into its place: inferiptions ought 
to be faſtened upon all the ſubſtances. Theſe cares, which ſeem to be trifling, 
are however very fatiguing and tedious ; but they alſo are very important, 
though frequently little obſerved. When a perſon is keenly engaged, expęri- 
ments ſucceed each other quickly; fome ſeem nearly to decide the matter, and 
others ſuggeſt new ideas: he cannot but proceed to them immediately, and ke 

is led from one to another: he thinks he Hal eaſily know again the products of 
the firſt experiments, and therefore he does not take time to put them in order: 
he proſecutes with eagerneſs the experiments which he has laſt thought of; 
and, in the mean time, the veſſels employed, the glaſſes and bottles filled, fo 
accumulate, that he cannot any longer diſtin wiſh them; or, atleaſt, he is un- 
certain concerning many of his former products This'evil is encrealed if a new 
ſeries of operations ſucceed, and occupy all the laboratory; or if he is obliged . 
to quit it for ſome time: every thing then goes into confuſton. Thence it fre- 
quently happens that he loſes the fruits of much labor, and that he muſt throw 
away almoſt all the products of his experiments. 1 

The only method of avoiding theſe inconveniences is to employ the cares and 
attentions above-mentioned, It is indeed difagreeable to top continually in 
the middle of the moſt intereſting reſearches, and to employ a very precious 
and conſiderable time in cleaning veſſels, arranging them, faſtening. inſcriptions 
on them, &c. Theſe employments are capable of cooling or retarding the pro- 

reſs of genius, and are tedious and diſguſtful ; but they are nevertheleſs neceſ- 
ary. Thoſe perſons whoſe fortune enables them to have an aſſiſtant operator, 
on whoſe exactneſs and intelligence they can depend, avoid many of theſe diſ- 
reeable circumſtances ; but they ought nevertheleſs to attend to the execution 
theſe things. We cannot depend too much on ourſelves in theſe matters, 
however minute, on account of their conſequences. This becomes even indif- 
nſable when the experiments are to be kept ſecret, at leaſt for a time; which 

is often neceſſary in chemiſtry. _ 

When new rcſcarches and inquiries are made, the mixtures, reſults, and 
products of all the operations ought to be kept a long time, diſtinctly labelled 
and regiſtered ; for theſe thi when kept ſome time, frequently preſent. phe, 
nomena that were not at all ſuſpefted, Many fine diſcoveries in chemiſtry — 
been made in chis manner, and many have certainly been loſt by throwing away 
too haſtily or neglecting the products. | | | | 

Laſtly, we cannot too much recommend to chemical operators to be exceed- 
ingly upon their guard againſt impoſing and deceitful experiments, which fre- 
quently preſent themſelves in practice. A circumſtance ſeemingly unimportant, 
or not eaſily perceptible, is frequently ſufficient to give the appearance of a 
great diſcovery, by means of certain effects, which, nevertheleſs, are found to 
proceed from ſome other cauſe. Chemical experiments depend on ſo many 
acceſſary things, that all of them can ſeldom be attended to, particularly when 
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the _ is new: henee we frequently find that very different reſults proceed: 
from the ſame experiment, made at different times. We therefore muſt not 
decide after the firſt ſucceſs; but the experiment muſt be repeated ſeveral times, 
and even varied, till no doubt can remain, 
Further, as chemiſtry offers many views for the i ement of many im- 
portant arts; as it preſents proſpects of many uſeful and profitable diſtoveries; 


thoſe who apply their labors in this way ought to be exceedingly circumſpect 
Not to be led into an uſeleſs expence of money and time. I hoſe reſearches 


which have ſome analogy with paw rr gears. oo ſtone, from the hopes of wealth 
which they fuggeſt, are alſo attended with fimilar danger. In a certain fet of 
experiments ſome one is generally of an impoſing appearance, although in 
reality it be nothing more. Chemiſtry is full of theſe halt-ſucceſſes, which ſerve 
only to deceive the unwary, to 1 the number of trials, and to lead to- 
great expence before the fruitleſſneſs of the ſearch be diſcovered. By theſe 
reflexions we do not intend to divert from all ſuch reſearches thoſe whoſe taſte 
and talents render them fit for them; on the contrary, we acknowledge that 
the improvement of the arts, and the diſcovery of new objects of manufacture 
and commerce, are undoubtedly the fineſt and moſt intereſting part of chemiſtry, 
and which make that ſcience truly valuable; for without theſe ends what would 
chemiſtry be but a ſcience purely theoretical, capable of employing only 
fome abſtract and ſpeculative minds, but uſeleſs to fociety ? We acknowledge 
alſo, that the ſucceſſes in this kind of chemical inquiry are not rare; and that 
their authors have ſometimes acquired fortunes, ſo much the more honorable 
as being the fruits of their talents and induſtry, But we repeat, that in theſe 


reſearches, the mare dazzling and near any ſucceſs appears, the more circum- 


ſpection and even diſtruſt is neceſſary. 


CCCC VI. LAC LUNZ. (4) 
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CCCCVIII. LAPIS 4 NFERNAL IS. See CavsrIC. 


(4) Lac Lux, Agaricus Mineralis, is a 
very light, ſpongy, friable, and white cal- 
careous earth. Sce EARTH (CALCAaREOUS). 

(e) Lac, Lacca, or Gum- lac, is à kind of 
wax, of which a ſpecies of winged ants 
form cells upon trees, like honeycombs. In 
theſe cells remain ſome of the dead inſects, 
which give a red color to the whole ſub- 
Rance of the lac. "That called flick-lac is 
the wax adhering to ſome of the ſmall 
branches of the tree, and which is unpre- 

ared, This lac, when ſeparated from the 
adhering ſticks, and groſsly powdered, and 
— of its color by digeſtion with men- 
ſtruums, for the ſake of dyes, and other 
purpoſes, is called /zed-lac; and laſtly, when 
the ftick-lac is d from impurities, by 
melting it over a gentle fire, and formed 
into cakes, it is called ell. lac. Lac is un- 
foluble in water, and difficultly ſoluble in 


ſpirit of wine, which for that purpoſe. muft 
be well dephlegmated. According to Neu- 
man, fixteen ounces of ſeed-lac, diſtilled in 
an open fire, yielded nine ounces. and fix 
drams of a butter or thick oil, one ounce 
ſix drams of a watery liquor neither acid 
nor alkaline, and a reſiduum weighing two» 
ounces and a half. It is uſed in the prepa- 
ration of ſpirit varniſhes, for the making of 
ſealing-wax, and as a coloring material for 
dying ſcarlet. The color gived by lac is. 
leſs beautiful, but more durable, than that. 

iven by cochineal. To render the color- 
ing matter of the lac diftuſible in water, ſo: 


as to be applied to the ſtuffs to be dyed, Mr. 


Hellot directs the following proceſs: Let 
ſome powdered gum-lac be digeſted during 
two hours in a decoction of comfrey root, by 
which a fine crimſon color is given to the 
water, and the gum is rendered pale or 
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CCCCIX. LAPIS LAZ ULI. (/f) 
CCCCX. LEAD. Lead, called alſo Saturn, is an imperfect metal, 


white, but darker than tin, the ſofteſt, 


norous of all the metals. 


leaſt ductile, leaſt elaſtic, and leaſt ſo» 


It alſo has the leaft tenacity , a leaden wire of N of an inch in diameter being 


capable of ſu ing only 294 pounds. 
as a conſiderable ſpecific 
It loſes, when immerſed in water, betwixt 


This met 
mercury, it is the heavieſt metal. 


gravity. Next to gold, platina, and 


Tr and 1 part of its weight. A cubic foot of lead weighs 828 pounds. 


ftraw-coloced. To this tincture; poured off 


clear, let a ſolution of alum be added; and 
when the color ing matter has ſubſided, let it 
be ſeparated from the clear liquar, and dried. 
It will weigh about I of the quantity of lac 
employed. This dried fecula is to be diſ- 
ſolved or diffuſed in warm water, and ſome 
Colution of tin is to be added to it; by which 
it acquires a vivid ſcarlet color. This li- 
4quor is to be added to a ſolution of tactar 


in boiling water; and thus the dye is pre- 


W's intermixed with white veins and gold - 
colored - Wallerius conſiders this ftone 


as a ſpecies of jaſper; and Cronſtedt, more! 


Juſtly, as a ſpecies of that arder of carths 
which have 1 called zeolites. Se- 
Zx0LITEs. .M 

Cronſtedt, have made experiments on this 
ſtone, carefully cleanſed from all white, 
pyritous, or heterogeneous matters. Prom 
theſe experiments we- learn, 1. That this 
ſtone is ſoluble in acids without efferveſ- 
cence ; aad when it has been previouſly cal- 
cined, it forms inous u with 
acids, 2. That by calcination it is not 
deprived of its blue color, till at leaſt that 
operation has been long continued. 3. By 
a violent fire it is fulible, and forms a 


frothy glaſs, ſometimes whitiſh, and ſome- 
times of a duſky; yelow-color, but always 


clouded with blue ſpots. 4. Euſed with 
nitre, and thrown red-hot into water, it 
>— ged raed rg —_ a . which 

iſappeared in e hours. is opera- 
—2 ſtone loſt its blue Gals. : —— 
of this ſtone, and mixed with glaſs 
rigs produced a tranſ] cutron+colored 
glaſs. With borax, it produced a | 69m of 


Lars LAzUL1 is a blue ſtone, gene- 
acid, which, bei 


argraaf, and alſo Mr. 


menner 


has been conſidered as an ore of c by 
moſt authors. 7. It ſhewed marks of iron, 

forming a blue precipitate, like Pruſſian 
luc, when a phlogiſticated alkali was added 
to a folution of this ſtone in acids, 8. 
Margraaf.ſays, that by adding vitriolic acid 
to ſolutions of this ſtone in nitrous and ma- 
rine acids, a white precipitate was formed, 
which he. ſuppoſes was calcareous earth. 
Neverthelefs, Mr. Cronſtedt afterms, that 


this ſtone does not efferveſce with acids. 
Perhaps the calcareous earth was not eſſen- 


tial, but only accidental. g. Cronſtedt ſays, 
that a precipitate is formed by adding a fixed 
alkali to a ſolution of this ſtone in vitriolic 
ſcoriſied with borax, 
yields a regulus ver. He ſays; that by 
ſcorification with two ounces of ſilver 
have been obtained from a hundred pounds 
of the ſtone, Mr. Margraaf.does not men- 
tion that he found any filver, or that he 
ſearched for any. Perhaps it is only acci- 
dental. 
The fine blue ſubſtance called atramarine is 
prepared from lapis laruli in the following 
according to Wallerius. The ſtone, 
firſt finely levigated and mixed with linſeed 
oil, is to be added to a paſte, made by mixing 
together equal parts of yellow wax, colo- 
phony, ich, that is, half a pound of each, 
with an ounce of linſeed oil, two ounces 
of turpentine, and two ounces of maſtic. 
To three ot four parts of this paſte one pact 
of the levigated ftone, mixed with linſeed- 


oil, is to be added ; and after the mixture 


has been digeſted together during three or 
four weeks, it is to be thrown into hot- 
water, and ftirred till the blue color ſeparates 
and diffuſes in the water, which is then to 
ho won off. The blue matter is allowed 


A chryſolite-colot .. 6, It gave no igns of to ſettle ; and, when dry, is the ultramarine 
its containing Copper, ngonithſtanding it required, . 
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Like all imperfect metals, it has its peculiar ſmell and taſte. When it is 
cut by a very ſhatp inſtrument, its ſurface appears ſmooth, compact, and 
ſhining; but it quickly tarniſhes in the air, and irs ſurface becomes covered 
by a ſlight greyiſh ruſt. It reſiſts nevertheleſs much longer than iron or copper 
the combined actipn of ait and water, before it is decompoſed and deſtroyed. 
It is very fuſible, and melts nearly with the ſame degree: of heat as tin; that is, 
before it is rel. e br 

As ſoon as it melts, even with the leaſt heat that is requiſite, it calcines; and 
upon its ſurface- greyiſh aſhes are formed, in the ſame manner as tin is 
calcined. | | | 

The color, ſoftneſs, fuſibility and calcinability of lead being ſimilar. to theſe 
qualities in tin, perſons acquainted with only the common and ſuperficial qualities 
of metals ſuppoſe that 2 great analogy ſubſiſts between lead and tin; never- 
theleſs, we ſhall ſhow that the properties of theſe two metals are eſſentially 
different. + tr ee ee 7 3 

The grey calx, or aſhes of lead, ſimilar externally to thoſe of tin, become 
of a very different appearance, if the calcination with a fire ſo moderate that 
it cannot melt them be continued, and particularly if they be expoſed to flame. 
Inſtead of becoming more and more white, they acquire at firſt a yellow color, 
and are then called maſſicot, or hellem ſead. The color becomes more and more 
intenfe, and at laſt entirely red. Itlis then called minium, or red lead; which 
fee. If inſtead of calcining this calx with a! gentle fire, it be fuſed, it then 
eaſily melts into a yellow vitrified ſubſtance, compoſed of ſmall. ſcales like 
| thoſe of talk. Lead in this ſtaxe. is called ſithargt; ſee that word. This happens 
in the operation of ''cy/pe/lation; : Laſtly, if cab of lead be heated more than 
i hecefary'ts keep it in fuſion, it chen ſoon changes into a true glaſs, which 
becomes ſo. Hctive and fluid, that it paſſes like water through the 'mgſt oc pact 
drucibles. Lead thus calcined and melted is called glaſs of, lead, becauſe in 
fact it has the tranſparency, brittleneſs, and all the eſſential properties of. glaſs. 
It is very uſeful in many arts, as may be. ſeen. under the article GLass of 
Lesen bel: md ©1167 90h Jets, zune bins gi aulit a Who! 
Of all the metallie calxes, that of lead is the moſt fuſible, and moſt eafi] 
convertible into glaſs; in which reſpect it differs eſſentially from the calx of 
„ - > COS Core LI rr Og 
This difference proceeds from the total privation which; tin ſuſtains. of all 
its phlogiſton,. and from its capacity of a radical or perfect calcination, ;;Where- 
as lead, although it loſes, as eaſily: as tin does, as much ot its ꝓhlogiſton as is 
neceſſary to — its metallic appearance, and to'calcine” or vitrify it; yet 
it retzins enough of its phlogiſton to preſerve al great fuſibility, and even a 
conſidetable denſity: For all the calxes and glaſſes of lead are yery heavy. 
All theſe calxes and glaſſes of lead are ealily revivable, | They can ſcarcely 
be melted but ſome part of the lead is reyived, although no inflammable matter 
has been added. This alſo is a proof that they retain | —_— iſton. For, 
in general, all metallic: calxes are ſo much more eaſily eible as they 
retain more of their inflammable principle. i} 1 a 3212017 n rot UP ve pls 
Lead is foluble by alf acids, and pteſents with chem I nomenz” fimilar to 
thoſe of ſilver with the ſame acids. Lead combined'to aturktion With nitrous 
acid forms, as filver does, a cryſtallizable nitrous ſalt with metallic — 
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called nitre of lead. This ſalt is capable of decrepitating, and even of detonating 
without addition of inflammable matter, as Ereral chemiſts pretend. This 
detonation muſt therefore proceed from the phlogiſton retained by the lead, 
which is ſufficiently combuſtible for that purpoſe. Kunkel, who ſcems not to 
have known this property of nitre of lead, relates, in his Treatiſe on the Art 
of making Glals, that when he attempted to diſtil this ſalt, his retort was 
ſuddenly burſt with great noiſe and danger. 

Several chemiſts, among others Becker in his Second Supplement to the 
Phyfica Subterranea, and Kunkel in his Laboratorium Chemicum, give proceſſes 
by which mercury may be obtained from lead. Mr. Groffe, who mentions 
theſe proceſſes in the Memoirs of the Academy, gives one himſelf, which is 
more ſimple and more eaſily tried, ſince it conſiſts only in ſaturating perfectly 
ſome good nitrous acid with lead. By means of this ſaturation a grey powder 
is precipitated, according to this chemiſt, in which mercury is found. Bur this 
proceſs probably does not ſucceed with every kind of lead; for Meſſrs. Mac- 
quer and Beaume ſay, in their Courſe of Chemiſtry, that they have repeated 
with all poſſible attention this experiment of Mr. Groſſe, without having ob- 
tained mercury, -_ > FI 

Pure vitriolic acid, and that contained in neutral vitriolic ſalts, when mixed 
with a ſolution of lead in nitrous acid, unites with the lead, ſeparates it from 
the nitrous acid, and forms with it a metallic falt, or vitriol of lead, which cry- 
ſtallizes, and appears therefore in form of a white precipitate, when the liquors 
do not contain a ſufficient quantity of water to diffolve it. This ſalt is the 
ſame as that made by diſſolving directly lead in vitriolic acid. 

Marine acid, and all the neutral falts containing it, precipitate alſo lead from 
its ſolution in nitrous acid, and unite with it, forming a metallic falt called 
plumbum corneum, from the many reſemblances that it has with the @mbinarion 
of ſilver with marine acid, called luna cornea, Plumbum corneum differs from 
luna cornea in being much more ſoluble in water, which ſhews an abundancy 
of marine acid, or that it is leſs intimately combined in the lead than in the 
luna cornea. Plambum corneum may be made by ſeveral other methods, and 
particularly: by diſengaging the volatile alkali from ſal ammoniac by lead 
for, like all other metals, it has the property of decompoſing this ſalt. By this 
method, Mr. Margraaf makes the plumbum corneum which he employs in 
the preparation of phoſphorus. - - | 
Several chemiſts affirm that the ſolution of lead in nitrous acid may be de- 
compoſed by water ſingly, and that a magiſtery of lead may be thus formed, 
in the ſame manner as that of biſmuth - But Mr. Beaumé, who has examined 
the affair wich greater accuracy, found that this precipitation does not happen 
when very pure, that is, diſtilled water is uſed ; and that conſequently this 
precipitation is to be attributed to the ſalts, and particularly to the ſelenites, 
contained in almoſt all ordinary waters. . 

. Vegetable acids alſo diſſolve lead with eaſe; but only the com binations of this 
metal with vinegar are known, becauſe theſe are uſed in medicihe and in the 
arts. The firft of theſe preparations is called ceruſs, or tobite- lead. It is a 
kind of ruſt of lead, of an admirable white color, made by the acid of vinegar, 
to; the vapor of which the lead is expoſed. I he chief uſe of this preparation 
is for painting in oil; and is the only white hitherto diſcovered for that purpoſe, 
gn | although 
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although iv has two very great faults, The firſt is, that it gives painful colios 
to perſons employed in its preparation; and the ſecond is, that it is liable to 
become yellow or black, and, in. a word, to loſe much of its beauty in time: 
which proceeds from the diſpoſition which this calx of lead, like all the other 
preparations of this metal, has to recover its phlogiſton, and conſequently its 
color. The diſcovery therefore of another white, poſſeſſed of the beauty and 
other advantages of white-lead, without its inconveniencies, would be of im- 
portant ſervice to painting, and even to mankind. See CERuss. 

Ceruſs contains. too little of the acid of vinegar to be in the ſtate of a neutral 
ſalt; but as it is lead much opened and divided, it may be eaſily completely 
combined to ſaturation with this acid. For this purpoſe ceruſs muſt be digeſted 
with a ſufficient quantity of diſtilled vinegar, to diſſolve it perfectly. The 
liquor after this ſolution is called vinegar of lead. If it be filtrated, evaporated, 
and cryſtallized, fine cryſtals are formed, capable of a perfect ſolution in water, 
of a ſaline, metallic, and ſaccharine taſte, from which this ſalt is called ſugar or 
alt of lead. Salt of lead may be. decompoſed merely by the action of fire. 
diſtillation a. very concentrated acid of vinegar may be obtained from it, a 
kind of radical vinegar, ſimilar to that obtained from cryitals af copper. Ser 
SALT: of- LEAB. | | 

Gd fat matters, which in general are capable of acting upon metallic 
ſubſtances, have a diſtinguiſhed action upon lead, and particularly upon its 
calxes, In confequence of this action, ceruſs, minium, and litharge, may be 
entirely and copiouſly diſſolved in moſt oils by coftion with te heat, 
Oils in which lead has been diſſolved are thereby rendered thick and drying. 
Linſeed oil thus thickened by lead is much uſed in painting. The painters 
call it drying oil. So large a quantity of calx of lead may be. diſſolved in oils, 
that a body is thence. formed, which when cold is ſolid, tenacious, and of the 
conſiſtence of N The conſiſtence of many of the plaſters uſed in ſur- 
gery is cauſed by calxes of lead diſſolved in oils, Theſe maſſes of lead com- 
- bined with oil, or plaſters, reſemble, ſoap in ſmell, rancid taſte, milkineſs 
given to water, and laſtly, in being decompoſed by acids which unite with 
a lead, and ſeparate the oil from it. Theſe obſervations. were made by Mr. 

| ad is cafity united to ſulphur, and is cafily burnt and-calcined by expoſing it 
at once to the action of ſulphur, fire, and air. With — it forma 
a. compound reſembling the ore of lead, or lead naturally mineralized by 
fulphur. | 
| Re meta] - eaſily unites with all metals.cxcepting iron, with which it cannot 
by any means be allayed. Such is the antipathy of theſe two metals, chat if ſilver 
allayed with ſome iron be melted with lead, the lead preſently feizes the falver, 
and the iron floats upon the ſurface of the melted metals. Nevertheleſs the calxes 
of lead and iron are very well united together by fuſion, and the former facilitates 
the vitrification of the latter as much as it does that of the calxes of other metals. 
Hence lead-may be. employed to W the perfect metals from iron, as well 
as from other imperfect metals. Of all the allays of lead, that with tin is moſt 
uſed, being employed for ſoldering by plumbers, and for tinning. If an allay 
of lead and tin be expoſed to an open fire, ſufficiently ſtrong to make the 
metal red- hot and to ſmoke, theſe two metals will burn „ 
muc 
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much more quickly and perfectly than either of them would do ſingly. The 
eahc reſulting from this operation 1s the baſis of white enamels, and glazings for 
earthen ware. It is called putty. : | | 

The affinities of lead, according to Mr. Geoffroy's table, are ſilver and cop- 
— : according to Mr. Gellert's table, they are ſilver, gold, tin, copper. 

ron is marked in this table as being incapable of uniting with lead. 

Lead anditsfeverabpreparationsare of great uſe. It is uſed and formed into ſheets 
and pipes, for containing and conducting water in buildings and gardens. Lead 
is not much uſed in medicine, only externally, from the colics and palſies 
which it occafions when taken internally. But its external ications are 
very uſeful, from its ſedative, drying, and repelling qualities. The vinegar and 
the ſugar of lead, alſo all the ointments and platters which contain ceruſs, 


minium, or htharge, eminently poſſeſs theſe qualities. We have ſeen that lead 


is much employed in painting with oil, both as a color and as a dryer. Ir 
is alſo uſed in the preparation of enamels and of porcelain as a flux, and makes 
the baſis of the glazing of almoſt all pottery wares from the moſt ordinary kind 
ro the fineſt. Laſtly, means of lead, the moſl _— metals are refined 
and efſayed. We may therefore ſay, that this metal is fo generally uſed, and 
fo neceſſary in the important arts we have mentioned, that they abſolutely could 


not exiſt without it. 


CCCCXI. LEATHER (FOSSIL). G 


CCCCXII. LEAVES. (5) 


(e) LAT (Fossa). Alata montana. 
This is a foliated amianthus, conſiſting of 
ſoft fibres inter woven together. Frequently 
it contains ſparry cry ſtals encloſed in it. For 
the properties of this lone, fee AMIAN- 
THUS _. 

(b) Leaves. The following remarks 
concerning the coloring ſubſtance of leaves 
are taken from Dr. Lewis. The green color 
of the leaves of plants may be extracted by 
rectified ſpirit of wine and by oils. The 
ſpicituous tinctures are — of a fine 
deep green, even when the leaves themſelves 
are dull colored, or yellowiſh, or hoary, 
The color however ſeldom remains long in 
theſe liquors; and it remains a much ſhorter 
time when the coloring matter is ſeparated in 
a ſolid form, and expoled to air. The acanthus 
gives a more durable green color to ſpirit than 
any other herb. Alkalis heighten the colors of 
the tinctures and of the juices; and acids 
weaken, deſtroy, or change them to a browniſh 
color, Limewater improves the color, and alſo 
the durability of the color. By means of 
lime, not inelegant green lakes may be ob- 
tained from the leaves of acanthus, lilly 7 the 
valley, and of ſeveral other plants. Few 
communicate any part of their green color 


\ 
to water; perhaps none give a green con- 
ſiderably deep, Nevertheleſs a green dye is. 
ſaid to be given to woolen by the leaves of 
ſome plants, as of the wild chervil, or cow- 
weed, the common rag-wort, and devil a- bit. 
The leaves of many kinds of herbs and trees 
give a yellow dye to-wool, — boiled 
in a ſolution of alum and tartar. - 
ticularly affords a fine yellow dye. Mr. 
Hellot obſerves, that all leaves, barks, and 
roots, which have an aſtringent taſte, as the 
leaves of the almond, prach, and pear trees, 
aſh-bark, roots of wild patience, &c. yield du- 
rable yellows. From the leaves of two plants, 
blue coloring ſubſtances are produced, pame- 
ly, indige and woad ; which ſee. Mr. Hellot 
ſaſpedts that a fimilar blue fecula might be 
produced from many other vegetables. He 
ſuppoſes the green color of vegetables to 
proceed from a mixture of blue and yellow 
particles, and that the former are frequently 
more permanent than the latter, ſo as to be 
capable of reſiſting the fermentation of the 
juice of the plants, while the yellow are 
deſtroyed by that fermentation. Lewis 
has tryed, without ſucceſs, to obtain blue 


dyes from other plants, by putrefying them 
in water. 
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CCCCXIII. LEY (CAUSTIC), er be L ET of S OA P. 
B OIL E R S. This name is given to lixiviums of fixed alkali rendered 
cauſtic by quicklime. To make theſe leys, two parts of ſoda or of potaſh are 
mixed with one part of quicklime; or equal parts of alkaline ſalt ready prepared 
and quicklime are added together. This mixture is to be put into a large veſſel. 
and 12 or 15 times as much pure water is to be poured upon it, and the quicklime 
is to be thus ſlaked: after which the whole is to be boiled during ſome minutes, 
and the ley while yet hot is to be filtered through a brown paper filter ſupported 
upon linen, and the ley is to be concentrated by evaporation upon the fire, 
to ſuch a degree as is judged neceſſary, according to the uſe for which it is 
deſigned. | : - 

Quicklime has the property of encreaſing conſiderably the cauſticity of all 
fixed alkalis; and this is probably done, not only by taking from them their 
ſuperabundant inflammable matter, but a part alſo of that which enters into 
their compolition as a principle. Hence a conſiderable alteration 1s produced 
upon theſe alkalis by quicklime, ſimilar to that produced upon volatile alkali, 
and we may conſequently : decompoſe entirely all alkalis by quicklime. But 
\ theſe experiments have not been hitherto proſecuted. I he properties of fixed 
alkali rendered. cauſtic have not been ſufficiently examined. We know only 
that by this treatment the diſſolving power of alkalis, and particularly upon 
oily matters, is much encreaſed; and they are therefore thus prepared, when 
they are to be combined with oils for the formation of ſoaps. (i) 

The cauſtic ley, evaporated to dryneſs, furniſhes an alkaline falt exceedingly 
acrid, which being melted in a crucible becomes what is called common cauſtic ; 
becauſe when it is applied to the ſkin, it makes an eſchar, pierces it, and leaves 
an ulcer, the ſuppuration of which, when continued, is called an fe. 

Cauſtic alkali has not only much greater diſſolving power, but it is alſo 
much more deliqueſcent, and attracts much more powerfully the moiſture of 
the air, than ordinary alkali Theſe properties muſt proceed from the de- 
velopement of the ſaline principle by the quicklime. See ALKALT, | 

CCCCXIV. LILLY ff PARACELSUS. Se IINCTURE 
L» .:: | | | 

COCCXY. INNEN (FOSSIL) (4) --.. 

CCCCXVI. LIQUOR SILICUM. Liqgyor of FLints. The prepa- 
ration of this liquor conſi-ts in uniting by fuſion powdered flints or ſand with a 
ſufficient quantity of fixed alkali, fo that a compound reſults from it in which 
the properiies of the alkali prevail, and particularly a total ſolubility in water. 
For this purpoſe one part of ground flints or ſand is to be well mixed with three 
or four parts of fixed alkali. The mixture is to be put into a crucible which 
ought to be very large, in proportion to the quantity of matter. The crucible 
is then to be placed in a forge or good melting furnace, and gradually heated. 

When this mixture has acquired a certain heat, a conſiderable boiling and 
ſwelling are obſervable, occaſioned by the action of theſe two matters upon 


(i) The effect produced upon alkalis by ſoſt fibres, and which has been celebrated 
quicklime is the abſorption of their fixable for the uſe it has been applied to, of being 
air, See AIR{(FISARLEY and ALKALI, + woven, and forming an incombuſtible cloth. 

(4) Linnenx (FossiL). Is a kind of Paper has alſo been made of it, and wicks 
amian which conkiſts of flexible, parallel, for lamps, See AMIANTHUVsS. 


each 
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each other. To prevent the matter in this ſtate from flowing over the crucible, 
this ought to be large, and the fire gradually raiſed. A part only of the 
mixture may be put into the crucible at once; and when its efferveſcence is 
over, the reſt may be added at different times, taking care that each portion 
to be added be previouſly heated, to prevent exploſion from any moiſture 
which it might contain, when mixed with red-hot melted matter. 

When the efferveſcence of all the mixture is over, it is to be kept in a good 
Fuſion during a quarter of an hour, and 1s then to be -poured upon a greaſed 
None or plate of iron. The matter when cold is brittle, and ſeems vitrified. 
It is even tranſparent like glaſs, when the quantity of alkali 1s only double 
or nearly double the quantity of flints. It quickly and ſtrongly attracts moiſ- 
Lure from the air, and is entirely ſoluble in water, except a = ſmall portion 
of earthy matter. But a ſimilar earth is alſo always ſeparated from pure fixed 
alkali during its ſolution in water. 

The filtrated ſolution is at firſt clear, and limpid; but it afterwards becomes 
turbid, and forms an earthy ſediment, like that formed by ſolutions of fixed 
alkali, only the former ſeems more copious. This liquor has all the properties 
of liquid fixed alkali. 

All theſe properties of alkaline ſalts, and particularly its total ſolubility in 
water, are cauſed by the quantity of fixed alkali which enters into this kind of vi- 
trified matter. As compound bodies partake always of the properties of their 
component principles, and as the properties of the principle which predominates 
in the compoſition of any body do allo predominate in that body, we may per- 
ceive why the properties of the fixed alkali in the preſent combination ſhould 
be more ſenſible than thoſe of the earthy matter or flints. The alkali com- 
municates to the earthy matter ſome of its ſtrong diſpoſition to unite with 
water. The flints are really kept diſſolved in water, and by this experiment they 
are conſequently reduced into a. liquor, and hence it has been called the liguor 
of flints. If any acid be added to the liquor of flints ſo as to ſaturate the 
alkali, the flint which was kept diſſolved in water by means of this alkali will 
be now precipitated in ſtate of a fine earth. Mr. Pott mentions a very ſingular 
phenomenon which happens in this experiment, which is, that this earthy pre- 
Cipitate is entirely ſoluble by acids; ſo that if more acid-be added than is 
ſufficient to ſaturate the alkali, the precipitate will entirely diſappear. 

As vitrifiable earths in their natural ſtate, and even when divided as 
much as is poſſible by mechanical methods, are inſoluble in acids, and as they 
become ſoluble by acids, when they have been combined by fuſion with a 
ſufficient quantity of fixed alkali, they muſt conſequently undergo a ſingular 
alteratibn in this operation. This property which they acquire of diffolving 
in acids, proceeds either from the great fineneſs to which their parts are reduced, 
or from a ſmall portion of fixed alkali, or from ſome of its principles which re- 
main united with them, and from which they cannot be entirely ſeparated by 
the precipitating acid. 

The fixed alkali which enters into this combination” receives alſo ſome 
alteration from the vitrifiable earth; one part of it is decompoſed, and its 
earth is precipitated with the vitrifiable earth, and the remaining part is rendered 
much more cauſtic than it was before. 

In vitrifications ſomething happens ſimilar to what is obſerved in the com- 
pound deſigned to make the * of flints. The glaſſes which contain — 
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much alkaline ſalt in their compoſition, or which have not ſuſtained a long 
or ſtrong enough fire to unite the earth intimately with the fixed alkali, are 


partly ſoluble in acids, have ſometimes even an alkaline taſte, tarniſh, and 


moiſten in the air. See VITRIFICATION. 

CCECXVI LIQUOR, or SPIRIT (SMOKING) f 
LIBAVIU S. This preparation is a marine acid very concentrated, 
ſmoking, and impregnated with much tin. It is obtained by diſtillation from 
a mixture of corroſive ſublimate with tin. 

To make the ſmoking liquor of Libavius, an amalgam muſt be made of four 
parts of tin and five parts of mercury: this amalgam is to be well mixed with 
an equal weight of corroſive ſublimate, by triturating the whole together in a 
glaſs mortar. This mixture is to be put into a glaſs retort, which is to be 
placed in a reverberatory furnace. To the retort is to be luted with fat Jute 
a receiver with a ſmall hole in it, in the ſame manner as is done for the diſtil- 
lation of concentrated mineral acids. The diſtillation is then to be begun with 
a graduated and well managed fire, A very ſmoking liquor paſſes into the 
receiver, and towards the end of the diſtillation a very thick and even concrete 
matter. When the operation is finiſhed, the liquor in the receiver is to be 
poured quickly into a cryſtal glaſs bottle with a glaſs ſtopper. When this bottle 
is opened, a white, copious, thick, and poignant fume iſſues, which remains 
long in the air without diſappearing. 1 

The very concentrated marine acid contained in the corroſive ſublimate quits 
the mercury in this experiment to unite with the tin; and as this acid has the 
property of raiſing with it in diſtillation moſt metallic matters, a conſiderable 

uantity of the tin paſſes over in this diſtillation. Nevertheleſs this acid is 
fr from being ſaturated with tin; it is ſtill very acid, and capable of diſſolv ing 
much tin in the ordinary way. From this imperfect ſaturation, together with its 


great concentration, proceeds partly its property of ſmoking ſo conſiderably. 


Nevertheleſs ſome other cauſe probably concurs to give it this property For 


although this liquor ſmokes infinitely more than the molt concentrated ſpirit of 


Hit, diſtilled in Glauber's manner, its vapors are notwithſtanding much leſs 
elaſtic. Another very eſſential difference — this liquor and concentrated 
ſpirit of ſalt is, that by mixing the former, but not the latter, with ſpirit of 
wine, marine ether may be obtained. See ETHer (Marine). 

Laſtly, if we attempt to diſſolve, by the ordinary method, as much tin in 
concentrated ſpirit of ſalt as is contained in the ſmoking liquor of Libavius, 
this acid, ſo far from being thereby rendered more ſmoking, ceaſes entirely to 
ſmoke. A real difference therefore ſubſiſts betwixt the marine acid impreg- 
nated with tin by the decompoſition of corroſive ſublimate, and by diſtillation, 
and the marine acid treated with tin in any other manner. But we cannot 
eaſily determine whence this difference proceeds. Does this acid depoſit in 
the mercury or in the tin ſome of its principles? If that be the caſe, with 


what principle is tin impregnated in this experiment ? Is it with phlo- 


giſton ? or with mercurial earth ? Theſe queſtions cannot be decided without 

further reſearches. ; | a | 
The ſmoking liquor has all the other properties of the moſt concentrated 
marine acid, when imperfectly ſaturated with tin. If it be diluted with much 
water, moſt of its tin will be ſeparated from it in the form of white light * 
ä 1 when 


OP Bk 379 


when it is mixed with a ſolution of gold in aqua regia, it forms the purple 

recipitate of Caſſius, as all other ſolutions of tin, and even pure tin not 
 dolved, do. See PRECIPITATE (PURPLE) of Cassius. It may be precipitated 
by abſorbent earths, and by alkaline falts. In ſeveral dyes, particularly in 
thoſe which are red, it produces the ſame effects as tin diſſolved by marine 
acid. See DyzinG. 

The neceſſary management for making the ſmoking ſpirit of Libavius is not 
very troubleſome or difficult. This operation is much eaſier than the diſtil- 
lation of very ſmoking ſpirit of ſalt by means of vitriolic acid, from the greater 
elaſticity — anſive force of the vapors of the latter. 

For the diſtillation of the ſmoking fpirit of Libavius, the tin is previouſly 
| amalgamated with mercury, becauſe in this ſtate it is much more eaſily miſcible 
with corroſive ſublimate. - If the diſtillation be continued, and the heat en- 
creaſed, after the butter of tin, or the concrete part of the combination of 
tin with marine acid, has riſen, the mercury revived from the corroſive ſub- 
limate may be obtained. Sze Acip (Marine), Tin, Mercury, and Cox ROST 
SUBLIMATE. 

CCCCXVII. LIQUOR MINERAL ANODYNE) 
of HOFFM AN. This compoſition, which is uſed in medicine only, is 
a mixture of very rectified ſpirit of wine, of ether, and of a little of the ſweet 
oil of vitriol. This liquor is made by mixing an ounce of the ſpirit of wine 
which riſes firſt in the diſtillation of ether, with as much of the liquor, and 
afterwards by diflolving in this mixrure, which riſes next, and which contains 
the ether, twelve drops of the oil which riſes after the ether has paſſed. This 
is what is called the mineral anodyne liquor of Hoffman. Ir has preciſely 
the ſame virtues as the ether, which phyſicians now begin to ſubſtitute for ir. 
As ether and oil of ſpirit of wine is now made from the nitrous, marine, and 
acetous acids, liquors may be made from theſe, in imitation of that of Hoffman 
from the vitriolic acid. See ETHERs. 

CCCCXVIII. LITHARGE. Litharge is lead deprived of great 
part of its phlogiſton by fire, and is in a ſtate of imperfect vitrification. 

When filver is refined by cupellation with lead, this latter metal, which is 
ſcorified, and cauſes the ſcorification of the imperfect metals allayed with the 
ſilver, is transformed into a matter compoſed of ſmall ſemi-tranſparent ſhining 
plates, reſembling mica z which is litharge. Litharge is more or leſs white or 
red, according to the metals with which the ſilver was allayed. The white 
is called /itharge of filver, and the red is called /itharge of gold. 

Litharge may be eaſily revived into lead ; accordingly much of that which 
is produced by refining in great is reduced, by being melted upon burning coals. 
The part of it which is leaſt altered by mixture with other metals is thus re- 
| duced, and by this method good and ſaleable lead is obtained. The reft of 
the litharge of theſe refineries is ſold and uſed for various purpoſes. Potters 
uſe much of it for glazing their ware. It is employed for the preparation of 
ſome plaſters, and other external remedies z and alſo in painting, to render lin- 
ſeed oil drying. Laſtly, it is added in the compoſition of ſome glaſſes, 
for it is very fuſible, and aſſiſts the fuſion of other ſubſtances. It has in general 
the ſame properties as the other calxes of lead. All the litharge which is com- 
monly ſold comes from — The quantity formed there is more than 
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is ſufficient for the demand, and therefore it is not pRpared purpolely. See 
REFINING and LEAD. | | 

CCCCXIX. LIVER C ANTIMON Y. Liver of anti- 
mony reſults from the detonation of antimony with an equal weight of nitre. 
Theſe two matters reduced into powger are to be mixed together, and put into 
a large crucible. The matter is then to be kindled, and the detonation to be 
made. When it has detonated, it is to be kept in fuſion and then cooled. 
When the crucible is broken, at the bottom two diſtinct matters are found, 
which may be ſeparated from each other by the ſtroke of a hammer. The 
upper matter is a ſaline ſcoria, nearly of the ſame nature as the ſcoria of the 
regulus of antimony. This is a true antimoniated liver of ſulphur, mixed with 
a certain quantity of vitriolated tartar. The lower matter is heavier, It is 
opake, compact, red, and brittle. This is the liver of antimony. Its color 
and appearance have been ſuppoſed ſimilar to thoſe of the livers of animals, 
and thence it has received its name. 

Liver of an:imony is principally compoſed of the metallic part of antimony, 
half deprived of its ſulphur, and dephlogiſticated by nitre. 

Some chemiſts conſider the liver of antimony as an antimoniated' liver of 
ſulphur. Others affirm, that it is only the metallic earth of antimony, melted, 
by means of a remaining part of ſulphur and phlogiſton, into a ſubſtance the na- 
ture of which is intermediate betwixt thoſe of antimony and of glaſs of antimony. 
It may poſſibly be ſometimes in one ſtate, and ſometimes in the other, accordi 
as the matter has been more or leſs long in the fire, and more or leſs well. 
fuſed. The true nature of this ſubſtance may eaſily be aſcertained by a proper 
examination, But this preparation, which was conſidered as important when- 
antimonial remedies were firſt introduced, deſerves at preſent little notice. 
For it is not of any uſe in what is properly called Chemiſtry ; and it is no longer 
employed in Medicine, ſince kermes mineral and emetic tartar have been intro- 
duced, which are remedies ſuperior to all other antimonials from the certainty 
of their effects, when they are well prepared, and by which all the effects ob- 
tainable by any preparation of antimony may be obtained, by giving them 
ſeparately or conjunctiy in different proportions, according to the indica- 
tions to be anſwered. See ANTIMONY, KERMES MINERAL, and TARTAR 
(EukEr Ic). | | 

CCCCXX. LIVER F. ARSENIC. Liver of arſenic is a combi-- 
nation of white arſenic with liquid. fixed vegetable alkali, or by the humid way. 
Arſenic has in general a ſtrong diſpoſition. to unite with alkalis. Mr. Macquer, 
in his Memoirs upon Arſenic, mentions a fingular kind of neutral ſalt, which 
reſults from the union of arſenic with the alkaline baſis of nitre, when nitre is 
decompoſed, and its acid is diſengaged in cloſe veſſels, by means of arſenic. 
To this falt he has given the name of neutral arſenical ſalt. See that article. 
The liver of arſenic mentioned alſo by that chemiſt, although compoſed, like 
the neutral arſenical ſalt, of arſenic and fixed alkali, is nevertheleſs very different 
from that falt. 

The operation for making liver of arſenic is eaſy and ſimple. To ſtrong and 
concentrated liquid fixed alkali, previouſly heated, fine powder of white arſenic 
mult be added. This arſenic eaſily diſappears and diſſolves, and as much of 
it is to be added till the alkali is ſaturated, or has loſt its alkalin * — 
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akhough it is (till * capable of diſſolving more arſenic ſuperabundantly. 
While the alkali diſſolves the arſenic in this operation, it acquires a browniſh 
color, and a ſingular and diſagreeable ſmell, which however is not the ſmell 
of pure arſenic heated and volatiliſed. Laſtly, this mixture becomes more 
and more thick, and at length of a gluey conſiſtence. This matter is not cryſ- 
tallizable as the neutral arſenical ſalt is. It is eaſily decompoſed by the action 
of fire, which ſeparates the arſenic. This does not happen to the arſenical ſalt. 
Laſtly, any pure acid is capable of ſeparating arſenic from the liver of arſenic, 
in the ſame manner as they ſeparate ſulphur from liver of ſulphur: whereas the 
neutral arſenical ſale cannot be decompoſed but by means of the united affi- 
nities of acids and metallic ſubſtances. Thus we ſce that arſenic may be com- 
bined with fixed alkali in two very different manners. 

The author has given to this combination the name of live of arſenic, to 
diſtinguiſh it from the neutral arſenical ſalt, and in imitation of the name of the 
l ver of ſulphur, given to the combination of the fixed alkali with ſulphur. Se- 
ArSEvIC and NEUTRAL ARSENICAL SALT. | 

CCCCXXI. LIVER of SULPHUR. The liver of ſulphur is the 
combination of ſulphur with alkaline matters. Ordinary liver of ſulphur, or 
the combination of iulphur with fixed alkali, may be made either in the dry or 
humid way.. 

To make liver of ſulphur by the dry way, or by fuſion, equal parts of fixed 
alkali and ſulphur are mixed together. This. mixture is to be put into a 
erucible, and it is to be quickly fuſcd to avoid the diſſipation and combuſtion of 
the ſulphur. A ſtrong heat, however, is not neceſſary ; becauſe the tulphur 
ealily melts and facilitates the fuſion of the alkali. When this mixture is per- 
fecily fuſed, it is to be poured upon a 2 ſtone, and then the liver cf ſul- 

hur congeals and acquires a brown color. If it be required to be kept dry. 
it muſt be quickly broken in pieces, and put while it is yet hot into a bottle 
which is to be well corked, becauſe it readily imbibes moiſture from the air. 

To make liver of ſulphur in the humid way, concentrated liquid fixed alkali. 
and fine powder of ſulphur are to be boiled together, till the alkali has diſſolved. 
all that it can: the liquor is then to be filtrated and evaporated. I his ſecond 
method of making liver of ſulphur is not much uled, becaulc it is longer and 
leſs advantageous than the former. | 

Liver of ſulphur is an important combination in chemiſtry, becauſe it is in 
general a very powerful ſolvent. This compound partakes, according to the 
general rule, of the properties of the two ſub'tances which enter into its com- 
bination. The ſulphur, by its union with the alkali, appears leis volatile, leſs 
combuſtible than when alone, and may be entirely diſſolved in water by the 
intervention of this alkali; and alſo this alkali, ſaturated with: ſulphur, ſhews 
leſs of its alkaline properties | | 

As ſulphur is compoſed of vitriolic acid and phlogiſton, we may doubt to. 
which of theſe its union with the fixed alkali is to be attributed. Bur if we at- 
tend to the properties of liver of ſulphur, we ſhall perceive that the ſulphur is 
in all its ſubſtance combined with the alkali, and adheres to it by. both its 
principles. In fact, if we diſſolve liver of ſulphur in water, and pour into this. 
ſolution any acid, the liver of ſulphur will be inſtantly decompoſed by this acid, 
which will unite with the alkali, and ſeparate from it the ſulphur in form. of. a: 
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white powder: but this powder, when dried and examined, appears to be 
ſulphur, ſuch as it was before. 

Although vitriolic acid which is contained in ſulphur be in general the 
flrongeſt acid, the ſulphur is nevertheleſs ſeparated from the alkali by any acid, 
even by the weakeſt, as vinegar, This phenomenon 1s another proof of what 
we have advaneed concerning the manner in which ſulphur is combined with 
alkali; for if the union of the inflammable principle of the ſulphur did not con- 
ſiderably oppoſe the adheſion which the acid of this ſulphur is capable of con- 
tracting with fixed alkali, the weaker acids certainly could not ſeparate it. 
T heſe effects may be explained by this general principle, that the leſs ſimple 
any bodies are, the leſs ſtrongly they are capable of adhering to other bodies. 

The liver of ſulphur exhibits alſo another phenomenon worthy of attention, 
and which depends alſo, as we ſhall ſee, on the ſame principle. It is, that the 
connexion betwixt the phlogiſton and the acid is much leſs in ſulphur united to 
an alkali than in pure ſulphur. This is proved by the ſmell of the liver of ſul- 
Phur, which is very ſtrong and very fetid, even when it is not heated ; while 
ſulphur, not heated, has ſcarcely any ſmell. | 

This ſmell of the liver of ſulphur, which reſembles much the ſmell of eggs 
beginning to putrify, becomes much ſtronger when it is decompoſed by an acid. 
It is certainly occaſioned by an evaporation of part of tne phlogiſton of the 
ſulphur ; for it produces exactly all the effects of the inflammable principle 
when reduced into vapor, or when it diſengages itſelf trom bodies without 
burning. It particularly affects the brain and nervous ſyſtem, and cauſes ſtu- 
pefaction, intoxication, ſyncopes, and when in large quantity is even capable of 
inftantly killing men and animals. Theſe are the ſame effects which are pro- 


duced by the vapors of charcoal, and of ſubſtances undergoing the ſpirituous or 


putrid fermentations. Mr. Cartheuſer, talking of the manner of decompoſing 
ſulphur with an alkali, to obtain from it the acid without ſenſible combuſtion, 
according to Stahl's proceſs, expreſsly remarks, that the vapor which exhales 
during this operation affects the head, and cauſes ſtupefaction. I know a che- 
miſt who, when he was decompoſing at once a large quantity of liver of ſul- 
phur by an acid, was ſtruck by the vapor ſo as to fall down and faint. 
Further, the emanations of liver of ſulphur, which are nothing elſe than 
pure phlogiſton reduced into vapor, and which muſt be diſtinguiſhed from the 
vapor of burning ſulphur, which are phlogiſticated vitriolic acid; theſe emana- 
tions, I ſay, of liver of ſulphur are eaſily applied to any body capable of re- 
ceiving the inflammable principle, and combine more or leſs intimately with 
theſe bodies, according to their nature and actual ſtate, If filver, for example, 
be expoſed to the vapor of liver of ſulphur, or if it be immerſed in a heated 
ſolution of liver of ſulphur, the ſurface of this metal becomes tarniſhed and 
blackened by the phlogiſtic emanations, with which it readily is impregnated 
ſuperabundantly. Alſo, if ſolutions of ſilver, mercury, lead, or biſmuth, be 


precipitated by liver of ſulphur, all theſe precipitates, inſtead of being white, 


as they would have been if a pure alkali had been uled, are rendered 
brown, black, or leaden-colored, by the. phlogiſton which attaches itſelf to 
them: hence ſolutions of theſe metals become ſympathetic inks, which may be 
rendered viſible by liver of ſulphur, or by its vapor; and hence liver of ſul- 


phur may be ſucceſsfully employed to diſcover lead contained in adulterated 
| | wine; 
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wine; and reciprocally, theſe metals, their ſolutions or calxes, may be pro- 
perly applied to diſcover ſulphur in mineral waters or other liquors, See Ix x 
(SyMPeaTHETIC), WaTers (MixERAL), and Wine. 

We muſt obſerve, that in this application of the phlogiſton of liver of ſulphur 
to molt metallic calxes, this phlogiſton, although tranſmitted either in vapor, 
or by the humid way without fuſion, combines nevertheleſs ſo intimately with 
theſe metallic earths as to revive them, and to reſtore. to them all their metallic 
properties. This truth, though long ago known to chemiſts, was alluded to by 
Mr. Rouelle the younger, who, in the Medical Gazette, propoſes this reduction 
in form of a problem, as a very great novelty. The chemiſt who replied, 
zudiciouſly uſed litharge to make this reduction viſible ; becauſe this preparation 
of lead being in molecules or ſcales, which preſent ſurfaces very ſmooth and 
ſufficiently large, is very proper to ſhew the metallic color and brilliancy which 
the litharge inſtantly aſſumes, when it is immerſed even in a cold ſolution of 
| liver of ſulphur. See RepucTiov. 

All theſe properties of liver of — ſnew very clearly, that the adheſion 
of the phlogiſton to the acid in ſulphur is greatly diminiſhed by the union of 
ſulphur with alkali; and as the —— is infinitely more volatile than the 
acid, it may therefore be more eaſily ſeparated from the liver of ſulphur. The 
ſmell and emanations of liver of ſulphur ſhew, that its inflammable principle is 
continually diſſipating. We may therefore conſider ſulphur, formed into liver 
of ſulphur, as gradually decompoſing, particularly when it is diſſolved in 
water, Accordingly, if we preſerve liquid liver of ſulphur in an open veſſel, 
the quantity of ſulphur diminiſhes more and more, and the liver of ſulphur 

gradually changes into vitriolated tartar. | 

We may form an explanation of this diminution of the connexion of the 
principles of ſulphur in the liver of ſulphur, if we ſuppoſe that all bodies have 
only a certain determinate degree of force by which they adhere to each other; 
which is very probable, and is even ſhewn by all the phenomena of chemiſtry ; 
and if we ſuppoſe, in the ſecond place, that in ſulphur the phlogiſton and acid 
have exhauſted upon each other all their force of tendency or of combination. 
Upon theſe ſuppoſitions, theſe two principles are cither incapable of combining 
with a third body, as with the alkali ; or if they combine with it, this new union 
mult leflen the force of the former union ; and this accordingly appears to be 
the reaſon why the ſimpleſt bodies are thoſe which contract the ſtrongeſt union. 
See ArriniTY, AGGREGATION, COMBINATION, and SOLUTION. 

Liver of ſulphur is a great ſolvent of metallic matters; all which, excepting 
zinc, it attacks, particularly in fuſion. It ſeems to diffolve gold more effec- 
tually than other metals. See Gory. This compound diffolves alſo vegetable 
coals, even by the humid way, according to the obſervation of Mr. Rouelle the 
younger. This ſolution is of a green color; and when liver of ſulphur has 
diſſolved charcoal fuſion, it becomes of a much deeper red color than 
when pure, as may be obſerved in the making of artificial ſulphur in Stahl's 
manner. ; | 

Particular kinds of liver of ſulphur may be formed by the combination of 
volatile alkali, of quicklime, or of abſorbent earths, all which attack ſulphur more 
or leſs. The properties of theſe livers of ſulphur may be referred to thoſe of 
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the ordinary one; but they have not been examined ſo much as they ought to 
be. See SULPHUR. : 

CCCCXXII, LIXIVIAL. Thoſe falts are called lixivial which have 
been extracted by lixiviation, and theſe chiefly are fixed alkalis ; which are 
therefore called lixivial ſalts. See ALKALI. . 

CCCCXXIII. LUNA CORNEA. This name is given to the 
combination of marine acid with filver. Marine acid has in general a great 
affinity with metals, and particularly with thoſe called white, or lunar, or mer- 
curial metals. Of theſe ſilver is the chief. Marine acid can ſcarcely diſſolve 
theſe metals in the ordinary methods. They muſt be generally much divided, 
or the acid muſt be much concentrated, reduced into vapors, and aſſiſted with 
a conſiderable degree of heat, to accompliſh the ſolution. This is particularly 
true as to ſilver and mercury. But when theſe metals are previoully diſſolved 
in nftraus acid, then the marine acid, which has a ſtronger affinity with them 
than the nitrous has, ſeizes them quickly, ſeparates them from the nitrous 
acid, and forms with them a new combination. 

To make this combination with ſilver, it is firſt diſſolved in nitrous acid. To 
this ſolution marine acid, or more commonly common ſalt diſſolved in water, is 
to be added. The mixture ſoon becomes turbid, and in it a copious precipitate 
is formed, which has always the appearance of curd. The ſolution of ſalt is 
thus added till no more precipitate is formed. The precipitate, when ſeparated 

from the ſupernatant liquor, is called luna cornea. | 

Marine acid has ſo great an affinity with ſilver, that it overcharges itſelf in 
ſome meaſure with the metal in this precipitation, Luna cornea 1s much leſs 
ſoluble in water than the combinations of other metals with this acid. This 
little ſolubility of luna cornea is the cauſe of its appearing in the form of a 
precipitate, 8 | 

The adheſion of the marine acid with ſilver is very ſtrong in luna.cornea, If 

this matter be expoſed alone to fire, the acid carries off with it a portion of the 

ſilver, although this metal be very fixed. The remaining matter melts, and 

takes the form of a horn-like ſubſtance, as all chemiſts ſay ; and hence it has 
been called luna cornea. Some differences muſt occur m combining marine 
acid with ſilver, according to the manner in which it is done, and particularly 
according to the proportion of the two ſubſtances, | 

Luna cornea is not employed either in medicine or in the arts (J); and is 
even little uſed in chemiſtry, excepting for particular operations and reſearches. 

LI This precipitation is very convenient, for example, in the examination of mi- 
neral waters, or of any other liquor, to diſcover if they contain marine acid in 
whatever baſe it be engaged, excepting metallic baſes ; for if theſe waters con- 
tain the ſmalleſt quantity of marine acid, a luna cornea will be precipitated by 


(1) Luna cornea mixed with ſea- ſalt and 
tartar rubbed on braſs, gives a filver-like 
appearance; and is the ſubſtance employed 
for the ſilvering. of the dial-plates for clocks, 
A more ſubſtantial filvering may be given 
by the above mixture, if the piece of braſs to 
be ſilyered be previouſly heated conſiderably, 


- 


and cleaned with a ſcratch-bruſh, and if 
the operation be repeated till the ſilver ſeems 
to be ſufficiently thick, The braſs, having 
a fironger diſpoſition to unite with the ma- 
rine acid than the filver has, ſeparates it 
from this latter metal, which is then preci- 
pitated upon the ſurface of the braſs plate. 


them 
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them from a ſolution of filver in nitrous acid, and this luna cornea is eaſily 
known by its curd- like appearance. Sce War ERS (MixERAL). 

We may eaſily perceive that when the marine acid, which forms the luna 
cornea, is engaged in a baſis, it muſt quit its baſis to combine with the ſilver; and 
then the nitrous acid, which was united with the ſilver, is now difengaged, and 
Joins itſelf to the ſubſtance with which the marine acid was firſt united; ſo that 
two decompoſitions take place, from which two combinations reſult. Thus, 
when luna cornea is made with a ſolution of common falt, the liquor after the 
operation contains ſome cubic nitre; and if marine ſalt with an earthy baſis 
was -uſed, it would be transformed, in this operation, into a nitre with an 
earthy baſis. 

The beſt method of ſeparating ſilver from marine acid, or, as the chemiſts 
fay, of reducing luna cornea, is to mix it very accurately, and to melt it ina 
crucible, with a very karge quantity of ſome fixed alkali : but the heat muſt be 
very gradually applied till the ebullition and ſwelling, which are cauſed by the 
action bf the fixed alkali and marine acid, have ceaſed ; then the heat is to be 
encreaſed, and the matter is to be — fuſed ; after which, the ſilver is 
found revived at the bottom of the orucible. This ſilver is juſthy eſteemed to 
be the pureſt of all, hen the ſeveral operations have been well made. But the 
luna cornea cannot vafily be reduced without loſs; betauſe it is apt to eva - 
me partly, and even to paſs through crucibles, Ste Acro (Maxmsz), 
and Srtuver “. | er 281 

CCCCXXIV. L'UTE. in many chemical operations, the veſſels muſt 
be covered with ſomething to preſerve them from the violence of the fire, from 
being broken or metted, and alio to cloſe exactly their joinings to each other, to 
retain the fubſtances which they contain, hen they are volatile and reduced to 
vapor. For chis purpoſe, ſeveral matters are employed, called in general es. 

be lures with which .glats and earthen-ware retorts are covered to be 
compoſed of nearly equal parts of coarſe ſand. and re clay. Theſe 
matters are to be well mixed with water and a little hair, ſo as to form a liquid 
paſte, with which veſſels are to be covered, layer upon layer, till it is of the 

uired thickneſs. | | 
he ſand mixed with the clay is neceſſary in this lute, to prevent the cracks 
which are occaſioned by the contracting of clay during its drying, which it 
always does when it is pure. The hair ſerves alſo to bind the parts of the lute, 


Mr. Margraaf has made experiments to continue to triturate during ſome hours with 


diſcover the beſt method of reducing luna 
cornea, which he found to be the following: 
Diſſolve half an ounce of fine ſilver in aqua 
fortis, precipitate it by ſea-ſalt, and edulce- 
rate the precipitate, which will then weigh 
five ſixteen grains. For the re- 
duction of this precipitate, mix it with an 
ounce and a half of dry volatile ſal ammo- 
niac, triturate them well together with a 
little water during a quarter of an hour; 
then add three ounces of mercury obtained 
from cinnabar by means of quicklime, and 


Ddd 


( 


a little more water. Thus an amalgam will 
be formed, which being waſhed from a white 
powder and dried, will weigh three ounces 
and half a dram, By diſtillation of this 
amalgam, a reſiduum of filver, four grains 
leſs than the original half-ounce, will be 
obtained, By ſubliming the white powder, 
which weighs five drams, three grains of 
ſilver will be obtained: but if the amalgam 
and white powder be diſtilled, the 
operation will fail, and the luna cornea be 
recompoſed. Se BERLIN MenonRs, 1749. 


and 
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and toi keep it applied tb the ve ſſel: for, notwithſtanding the ſand which is in- 
troduced into it, ſome cracks are always formed, which dC<caſion pieces of it to 
tumble off. | " | | 
The lutes with which the joinings of veſſel are cloſed, are of different kinds, 
according to the nature of the operations to be made, and of the ſubſtances to 
be:diftilled in theſe veſſels, + 1 11. „ 2 2 4 ni n 
When vapors of watery liquors, and ſuch as are not corroſive, are to be 
contained, it is ſuſficient to: ſurround the joining of the receiver to the noſe of 
the alembic, or of the retort, with ſlips of paper or of linen, covered with 
Zour- paſte. In ſuch caſes alſo ſlips of wet bladder are very conveniently uſed. 
When more penetrating and diſſolving vapors are to be contained, a lute. is 
to be employed of quicklime ſlaked in the air, and beat into a liquid paſte with 
Whites of eggs. This paſte is to be ſpread upon linen flips, which is to be 
applied exactly to the joining of the veſſels. This lute is very convenient, eaſily 
dries, becomes ſolid, and ſufficiently firm. F | 
Laſtly, when faline, acid, and corroſive vapors are to be contained, we muſt 
then have recourſe to the lute called fat lute. This lute is made by forming 
into a paſte ſome dried clay, finely powdered, ſifted through a ſilken ſearce, 
and moiſtened with water, and then by beating this paſte well in a mortar 
with boiled linſeed oil, that is, oil which has been rendered drying by litharge 
diſſolved in it, and fit for the uſe of painters. This lute eaſily takes and retains 
the form given to it. It is generally rolled into cylinders of a convenient ſize. 
Theſe are to be applied, by flattening them, to the joinings of the veſſels, 
which-ought to be perfectly dry, becauſe the leaſt moiſture would 2 the 
lute from adhering. When the joinings are well cloſed with this fat lute, the 
whole is td be covered with flips: of linen ſpread with lute of lime and whites of 
eggs. Theſe ſlips are to be faſtened with pack- thread. The ſecond lute is ne- 
ceſary go keep on the fat Jute, becauſe this latter remains ſoft, and does not 
become ſolid enough to ſtick on alone. em 
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CCCCXXY, ACERA T1 ON. Maceration is che ſteeping of 
real bodies in a cold liquor, to ſoften, penetrate, and open 
them; or even to diſſolve ſome principle of them. This operation is eſſentially 
the ſame as digeſtion, and only differs in this, that it requires no more than the 
heat of the atmoſphere. Maceration is preferable to digeſtion, whenever heat 
is uſeleſs or hureful to the operation. For inſtance, when hard and woody 
aromatic vegetable matters are to be ſteeped, with intention to ſoften and open 
them, to extract afterwards more eaſily from them their efſential ail, they ought to 
be macerated without heat, and not r conſidering that the ſmalleſt heat 
is capable of diſſipating a great part of the ſpiritus rector, which ought always to 
be preſerved as much as is poſſible, ſince it ameliorates the eſſential oil, and 
encreaſes its quantity. LY Th Wt is eee ee 
CCCCXXVI. MA D D E R. (m) 11 
Cc XXVII. MA GIS T E Rx. This name is given to almoſt 
all precipitates. Thus magiſtery and precipitate are frequently ſynonimous; 
but lately chemiſts have chiefly uſed the term precipitate, and applied that of 
magiſtery to ſome particular precipitates only, which are uſed in medicine and 
in the arts. Such are the iſteries of biſmuth, coral, crabs-eyes, ſulphur, 
&c. See PRECIPITATION and PRECIPITATE. — | 
.CCCCXXVII. .MAGISTERY ef BISMUTH. The ma- 
giſtery of biſmuth is the calx of that ſemi · metal, ſeparated from the ,nitrous 
acid by water alone, and well waſnet. ; | 
Jo make this preparation, very pure biſmuth muſt be diſſolved in nitrous 
acid, which muſt alſo be very pure. To this ſolution when a very large quan- 
tity of clear water is added, the whole is rendered turbid and milky, and a 


* - 
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- (m).:Mapner. | The root of madder im- bones, of à deep red. Wool, - previouſly 
pregnatrs water with a dull red color, and boiled in à ſolution of alum, and! tartar, 
ſpirit of wine with a deep bright red, "This receives from a hot; decoction of Hagdder 
Tp when eat by animals along with heir and tartar, a very durable, but not ery 
Food, tinges their urine, and their m6ſt ſolid beautiful red. color, 7 
tas | | D d d 2 very : 
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very beautiful and ſnining white ſediment is afterwards formed. The ſuper- 


natant liquor is then to be decanted ; the ſediment is to be put upon a paper 
filter, and more pure water is to be added, till it comes off quite inſipid. The 
ſediment, which is the magiſtery of biſmuth, ought to be carefully dried, and 
kept in a well cloſed bottle. | 

acids by dilution with much water, and which cannot be kept diſſolved but by 
acids concentrated to a certain point, or when the acid is more than is ſufficient 
to ſaturate the metal. By the dilution of the acid, then, this operation is per- 
formed. The precipitate is very white; both becauſe a ſmall portion of acid 
remains united with it, which the water cannot take from it, and becauſe the 
nitrous acid has taken from the biſmuth moſt of its phlogiſton. 

As biſmuth reſembles lead in many of its properties, ſome chemiſts obſerving 
that by mixing a ſolution of common ſalt with a folution of biſmuth in the 
nitrous acid, a white precipitate is formed, which alſo happens to ſolutions of 
ſAver and of lead, believed that in this precipitation the marine acid united with 
the biſmuth, and. formed a bi/mythym. corneum. But Mr. Pott, although he 
had Deen himſelf of this opinion, has, ſhewn that the Err is eauſtd 
merely by-the water in which the common falt is difſobved; fince, when the 
ſblutions of biſmuth and of common ſalt contain the ſmalleſt poſſible quanti 
of water, no precipitation reſults from their mixture. Biſmuth, therefore, di 
fers effſetially from lead in this reſpect. 1 | ' 

The chief ot of 8 of biſmyth is to enter into the compoſition of 
white paint yſeq by Jadjes. Ix is preferred to all other whites from its ior 
beauty, its luſtre, and an almoſt inſenſible tint of carnation, which re it 
ee the fineft and whiteſt fin. 


This advantage, which is, very great, is counterbalanced' by great faults. 
The fin is fac do be conſiderably ſpoiled by a continued uſe of it; it is alſo 


very apt to acquire a blackiſh color. Metallic ſpbſtances and their calres are 


| known to be very apt to be icqpregnaped wit phlogit on, when it touches 
nn ble i 9 in vigor, or in any other ſtate a e to combination. By 
the 


this means, whether. they recover a po of the phlogition of which they have 
deen deprived, or whether they rece 8 mn ty, they always acquire 
dark and blackiſh tints. Bur of all cakres, that of biſmuth is one of 
the moſt' ſuſceptible of this effect: its fine _ 1 brown, uy a 
leaden«colored, by a very ſlight frtion, to th fic vapors; fuch as 
the exhalations abs benen e | office, from. La 818 þ and particularly 
from liver of ſulphur. For this reafon the white of biſmuth muſt be kept 
in well cloſed bottles, otherwiſe it would be injured by circylating vapors 
which pervade paper coverings.” From this property of bifmuth, it is rendered 
capable of affording a kind of ſympathetic ink; See hex (SyMPATHETIO). 
Some artiſts prepare magiftery of biſmuth by precipitating it from its ſolution 
+ by a fixed alkali But this method not 1 ſo 
good a white as the precipitation by water alone. The cauſe of this alſo is, 
that the calx of biſmuth very eaſily recovers its phlogiſton. Alkalis, however 


poxg, always contain ſome fuperabundant inflammable matter, and apply it to 


- # 


c calxes which are precipi and particularly to the calx of 
i are precipitated, particularly " piſroul 
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biſmuth, which becomes more brown in proportion to the greater quantity 
which it takes of this inflammable matter. OM BrsmvTH. | betta 
CCCCXXIX. MAGISTERY of CORAL, CRABS-EYES, 
&c. Coral, crabs-eyes, pearl, ſhells, chalk, and other ſubſtances of that kind, 
are all abſorbent and calcareous earths, eaſily ſoluble in nitrous acid, with 
which they form a nitre with an earthy baſis. If the ſolutions of theſe matters 
be treated like the mother-water of nitre ; that is, if they are precipitated by a 
fixed; alkali, and afterwards well waſhed, all theſe carths will be obtained in a 
ery divided ſtate. The name of magiſtery is then given to them, together 
with, the name of the ſubſtance which has been diſſolved and precipitated. All 
theſe magiſtories are nothing elſe but abſorbent earths, which differ little from 
each other, or from For the method of preparing theſe magiſteries 
ſee Masx zs. | | 
CCCCKXX. MAGNESIA ALBA, Magneſia is a white earth 
precipitazed from the mother-waters of nitre akd. of common ſalt by a fixed 
alkali, It ought afterwards to be well edulcorated, to deprive it of all the ſaline 


be agitated, which preſently becomes turbid, and of a white milky color. In 


operation. Magneſia is then nothing elſe than a very much divided calcareous 
carth,; It is emplayed in medicine as an abſorbent earth, and is a very good 
ane, from the fineneſs of its parts. 

The-mother-waters from which magneſia is to be precipitated, muſt neceſ- 
fartly be diluted in a very large quantity of water, becauſe the abſorbent earth 
diſſolved by the. nitrous and marine acids, is there in ſo large a quantity, that 
when an alkali is added to it without dilution, no precipitation ſeems at firſt to 
take place. The molecules of not being capable of moving freely and 
of joining each other, do not form ſenſible molecules, and remain almoſt in 
tho fame ſtate in which. they were when they adhered to acids. But the ſepa- 

| ration 
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ration is nevertheleſs made, and ſo copiouſly, that the water of the mixture 13 
found to be in too ſmall a quantity, and that the whole becomes ſolid. - This 
- almoſt ſolid coagulation, Which happens when two very fluid liquors are mixed, 
aſtoniſhes perſons. who do not, underſtand the reaſon of it. It has accordingly - 
been: Called the chemical miracle, miraculum chemicum. To prevent this coa--- 
gulation, and to allow the earth to depoſite itſelf, a ſufficient quantity of water 
muſt be added. 3 ä 
After the precipitation is made, neutral ſalts with baſes of fixed alkali remain 
in the liquor, which differ according to the kinds of acids which formed the 
ſalts with earthy baſes, and according to the nature of the alkali employed for 
this decompoſition. Thus, if the mineral fixed alkali had been employed, the 
neutral ſalt formed in the mother- water of ſea- ſalt will be common ſalt, and the 
neutral ſalt formed by that alkali in the mother-water of nitre will be cubic. 
nitre, If a fixed vegetable alkali has been employed, from the mothet-water 
of common ſalt, the febrifugal ſalt of Sylvius may be obtained; and from the 
mother-water of nitre, not only that febrifugal ſalt, but alſo ordinary nitre may 
be obtained, | TE 1 | TE OT OBI 
Hence, if magneſia be made in a very large quantity, the water, after the pre- 
cipitate has been procured, ought not to be thrown away; as from it much 
good nitre and common ſalt may be obtained, according to the kind of mother- 
water employed. To obtain nitre, fixed vegetable alkali ought to be uſed; 
and to obtain common falt, the mineral alkali : the liquor is then to be evapo- 
rated, and cryſtals of theſe ſalts will be formed. pit 24 EY 
If the magneſia is not waſhed, it contains much of theſe ſalts. - In that caſe, 
it would not be a ſimple abſorbent, but would partake & the virtues of theſe 
ſalts. It would even be purgative in a certain doſe: but as the quantity of 
ſalts which remains is always uncertain, when ve intend that the mageſia ſhalt 
contain any, it ought to be pre ared in the ordinary method, and afterwards 
ſuch doſes of theſe ſalts as we ſhall judge proper may be added to it. 
Some artiſts prepare magneſia without precipitation by an alkali. ' Their 
method is by evaporating the mother- water, and caleining the reſiduum in a 
crucible, to diſſipate the acids: but this method is ee becauſe the mag - 
neſia by calcination acquires the property of quicklingnſee.. 
If, inſtead of pouring fixed alkali into the mother -water, vitriolic acid be 
mixed with it, and if the mother-water has not been diluted with common 
water, a large ng of a very white precipitate will be formed in it. Some 
authors have improperly called this precipitate magneſia; but it is of a very 
different nature om the earth properly fo called. ()))) 


Agel 0 0 

(2) This ſubſtance, diſtinguiſhed by the rine, and acetous acids. With vitriolic acid 
name magneſia alla, from the dark- colored mi- it formed cryſtals ſimilar in all reſpects to 
neral called alſo magne/ia, or manganeſe, has thoſe of the ſalt. called Epſam-ſalt. With 
been accurately: examined by Dr. Black. nitrous acid it formed l which delj- 
The experiments of that excellent ehemiſt . quiated in a moiſt air. ith marine acid 
on this ſubject are reſated in the ſecond. yol, it, did. not form ctyſtals; but the ſaline 
of the Eſſays - Phil:ſophital, and Literary, matter being evaporated 2 dryneſs, ſoon 
publiſbed at Edinfurgb. From theſe we leat deliquiated by expaſurè to air. With dif- 
the following refults : 1. Magneſia is ſoluble tilled vinegar it formed) no-eryſtals by ebe 
with efferveſcence in vitriolic, niirous, ma- poratien but a ſaline anaſs,; Which, when 
40174 . % . warm, 


M 


or diſſolved in the liquor: but if a large 
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The ſediment formed by adding, vitriolic acid, far from being a pure calca- 
reous earth; conſiſts of that earth which this acid takes from the nitrous and 
marine acids, and forms with jt a ſelenites. This ſclepites appears as a preci- 
pitate; becauſe, as it is very little ſoluble in water, it cannot be all ſuſpended 


uantity of water, eſpecially hot 


water, be added, this pretended magneſia either does not appear, or afterwards 


diſappears by being 


uſe. See SELENITES. 


again diſſolved. This precipitate. is not applied to any 


Ccccxxxl. MAGNESTIA. (6) ę 


warm, was viſcid, reſembling glue in color 
and conſiſtence, and when cold, was brittle, 
2. By calcination, it Joſt 7; of its weight. 


When calcined, it did not efferveſce with 


acids, whence the ſubſtance loſt by calcina- 


tion was chiefly fixable air. This air, and 


almoſt all its weight Joſt by calcination, 
was reſtored to it by ſolution in vitriolic 
acid,. and precipitation from. thence by a 
mild fixed alkali, the air of which it ab- 
ſorbed. 3. By the laſt mentioned properties 
-(2) it ſeemed analogous to calcareous earths, 
but differed from theſe earths, in the nature 
of the ſalts formed by it with acids (1), 
and alſo in other properties; but eſpecially 
in this, that even when calcined, it was not 
ſoluble in water. The Author of the Dic- 


tionary, therefore, improperly calls it a c- 


careous earth ; this name being applicable 
to ſuch earths only as are convertible into 
quicklime, 4. It was precipitated from acids 
by volatile alkali. 5. When uncalcined, it 
recipitated calcareous earth from acids. 
hen calcined, or otherwiſe deprived of 
air, it did not precipitate theſe earths : 
hence its attraction to acids is not greater 
than that of theſe earths; but the cauſe of 
the former precipitation 'was this, that the 
ſum of the forces which tended to join the 
calcareous earth with the fixable air of the 
magneſia, and the magneſia with the acid, 
vas greater than the ſum of the forces whic 
tended to join the calcareous earth with the 
acid, and the magneſia with the fixable air. 
6. When uncalcined, or united with air, it 
precipitated lime from lime-water ; which 
ſhews, that the calcareous earth had a 
ſtronger power to combine with fixable air 
than magnelia had, ſince the former earth 
took this air from the latter earth; by which 
means the former was rendered mild and un- 
ſoluble in water, and therefore was precipi- 
tated, This property ſuggeſted to Dr, Alſton 


- 
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a method of procuring ſweet water at ſea, by 
adding magneſia to water, the putrefaction 


of which had been prevented by the — 
addition of quicklime. 7. By diſtillation 
of three ounces of magneſia, five dramꝭ of 
water, containing ſome ſmall portion of vo- 


latile alkali, were obtained. 


(e) MAdNESIA, or MANGANESE, is com- 
monly conſidered as an ore of iron; but the 
experiments of Mr. Pott and Mr. Cronſtedt 
ſhew, that this ſtone contains little or no 
iron, and therefore the latter author has 
made a diſtinct order of this earth, which 
he calls terræ magneſiæ. Its colors are dark- 
greys black, red, or white. Its texturg is 

iated, or With concentric fibres, or inde- 
terminate, It has the following properties: 
1. It does not efferveſce with acids ; they, 
however, diſlolve ſome part of it, eſpecially 
when it is calcined ; ſpirit of vitriol acquires 
from it a roſe color : 4qua regia alſo ac- 
quires color, eſpecially from the black kind. 
From theſe ſolutions fixed alkalis precipitate 
a white earth, 2. A ſmall quantity of this 
earth, mixed with glaſs frit, gives red or 
purpliſh colors to the glaſs. By continuing 


the fuſion, theſe colors diſappear, and alſo 
other tinges which the glaſs may have acci- 


dentally received; hence it is uſed to pro- 
duce colorleſs glaſs. Larger quantities of it 


are added when a deep purple glaſs is re- 
quired, It is alſo uſed to give a glazing to 


pottery. 3. Fuſed with nitre or with fxed 


alkali, it gives to warm water various colors, 


green, purple, red, or blue, which change 
by agitating the water. 4. Cronſtedt at- 
firms, that it deflagrates with nitre. Pott 
ſays, it does not. 5. Cronſtedt ſays, that 
he has ſometimes extracted a ſmall portion 
of tin from magneſia. 6. The ſame author 
affirms, that the colors given by magneſia 


to glaſs are eaſily deſtroyed by calxes of 
arſenic or of tin, Whenee does its property 


of 
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CCCCXXXII MAGNET. ( | 

CcCCCXXXIII. MAL T. The grain is fo called which has been 
made to germinate, and afterwards dried, fo as to become fit for the ſpirituous 
fermentation, or for 5 See BEER. | | 

CCCCXXXIV. MANN A, See Suoar. 

CCCCXXXV. MARBLE. (9) : 

CCCCXXXVI. MARCASI T E. This name has long been given 
indifferently to all ſorts of minerals, to ores, l and to ſemi- metals. 
Lately it ſeems to be confined to pyrites; and Mr. Walletius propoſes to apply 
it only to ſuch pyrites as are regularly formed. This ſeems to be better than 

to leave it a vague and indeterminate ſignification, from the ambiguity and ob- 
ſcurity which might thereby be introduced. See Praites. 

CCCCXX XVII. MAR L E. (r) 3 

CCCCXXXVIII, MARS. is the name of a planet which chemiſts have 

iven to iron, and which is ſtill much uſed in medicine and chemiſtry. 

„ X | 

CCCC XXXIX. MASTIC. (7 2 

CCCCXE. MAT R A 8 S. A matraſs Is a bottle with a neck more 
or leſs long, uſed in chemiſtry for making digeſtions and macerations. Ma- 
traſſes are alſo uſed as receivers. Their form is different, ſome of them bein 
ſpherical, which is the ordinary ſhape; others flattened at the bottom, call 
matraſſes with a flat bottom ; and others having the figure of an egg, which 
laft Kind are called er egg5. Theſe matraſſes are choſen according to 
the operations intended. The moſt convenient of all, when we do not mean to 
operate on a large quantity of matter, are bottles of thin glaſs, known by the 
name of medical pbials; becauſe theſe phials are very cheap, are made of good 
glaſs, and may be quickly heated, ſo that the liquor contained ſhall boil with- 
out danger of being broken. This advantage they owe to their thinneſa. Such 
Phials are very uſeful in a laboratory; and therefore a number of them ought 
always to be kept there. See VESSELS. | | eee 


of tinging glaſs proceed? Does it contain calcateous earths, Tts | es vary in 
any of the known volatile metallic ſub- degree according to the N ere heſe 
ſtances, or a new ſemi- metal earths. Marles efferveſce with acids, which 
(2) Mang -T. Magnets are iron-ores, progerey, Way, receive. from the Caltarcous 
from which a conſiderable. portion of earth. They are fuſible by fire, as all mix- 
iron may be extracted. Neuman by that tures of theſe two earths are, By a leſs 
they are. almoſt totally ſoluble in ſpirit of heat, if the calcareous earth predominates, 


nitre, and partially in the vitriolic and ma- 

OY p BNET mY 
(q) MaxBLEs. All thoſe calcareous ſtones 

are ſo called, which are hard, which have 


a compact | 
a fine poliſh, and which are conſidered as 


beautiful. For their properties, ſee EarTHs 
(CALCAREOUS). gy A 

() MarLE is an earth compoſed of dif- 
ſerent proportions of argillaceous and of 


texture, are capable of receiving . 


they are calcinable into a kind of quick- 
lime; and if che clay predominates, they 
may be changed by fire into hard maſſes 
capable of ſtriking ignited ſparks from ſteel. 
. (5) MasTicC is a reſin almoſt totally ſo- 
luble. in ſpirit of wine, but not at all in 
water, It becomes ſoft and tough, like 
wax, by being chewed, It is as an 
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COOCKLY-MA T2 RX0: t- nad wont 2. 
CCCCXLII. MAT T. Ores not perfectly deprived of their ſulphur, 
when fuſed, are called matt. It is obtained in the firſt fuſion for the extraction 
of metal from ſome ores. Se SMELTING of Ox Es. | 
CCCCXLIII. MENSTRU,U M. Menſtruum is a word ſynoni- 
mous with ſolvent. See SOLUTION. * 1 | 
CCCCXLIV. M ER CU RT. Mercury is the name of a planet, 
which is alſo given to the metallic ſubſtance called guick-fver. But as mercury 
is the moſt general name, we ſhall here relate the principal properties. of this 
metallic ſubſlance. | | 73471 | 
. Mercury is a metallic ſubſtance of a ſhining white appearance, entirely 
ſimilar to that of ſilver. It is habitually fluid, and conſequently we cannot 
diſcover either its ductility or the tenacity of its integrant parts. | | 
Its ſpecific gravity is very great: next to gold and platina, it is the heavieſt 
of all metallic ſubſtances, and even of all known natural bodies. It loſes 
n weight in water; and a cubic foot of mercury weighs 
947 pounds. "78 bg "4488; 
| Neither air, water, nor the united action of theſe two elements, appear to 
make any ſenſible impreſſion upon mercury; nor is it more ſuſceptible of ruſt. 
than the perfect metals. Its ſurface tarniſhes, nevertheleſs, to a certain degree, 
and more quickly than gold and filver, when it is expoſed to the air: but this 
is becauſe the duſt which floats in the air quickly fixes upon its | ſurface. 
The watery - vapors alſo which float in the air ſeem alſo. to be attracted by 
mercury. Th Tod n 24 4 ui „ ned 69 
8 may eaſily, be cleanſed from thoſe extraneous: matters Mhich adhere. 
lightly to it, by. making it — through. a new, clean, cloth. 


and afterwards by heating it. Wen mercury has been thut purified, and is 
free from all metallic allay, it is conſiderably fluid. A phoſphoric light-is pro- 


duced by ſhaking in the dark fuch mercury contained in a barometer, Its in- 
tegrant parts, like thoſe. of melted metals, ſeem mutually to attract each other, 
and always acquire a convex or ſpherical form when they, touch bodies with 
EL ee Gan Wh aL P's 
. Lemeri aſſerts, that mercury loſes no wei being ke 
in boiling water ; Yn k — — — | — 5 
many good phyſicians are of opinion, that water which has been boiled upon 
mercury has the property of killing worms and other inſects; from which we 
may ſuſpect, that ſome mercurial parts are diſſolved by the water, although 
their quantity is too ſmall to be rendered ſenſible by a ace. Theſe experi- 
ments deſerve to be repeated with due attention. 23285 
Mercury, when expoſed to fire, preſents many remarkable phenomena. It 
ſeems to ſuffer no change from a heat that is not ſuperior: to that of boiling 
water. With a greater heat it is entirely diſſipated in vapors, like other volatile 
bodies, It undergoes no alteration by having been thus reduced into vapor; 
for if the evaporatian be made in cloſe . veſſels, that is, if the mercury be 
15. Marme, The matrix of com is the Nie very marions! gencrally fone; gum 
ih and ſtony ſubſtances in which'theſe fluots, penn nay ty pn 
— ic matters are generally” inveloped. OBEs. ; 
| | | | 4 - - ah N diſtilled, 


. 
- * 
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diſtilled, its vapors when condenſed vill form the ſame mercury as before the 

peration. Mercury remains unchangeable by repeated diſtillations. Boerhaave 
diſtilled 18 ounces of mercury 500 times, without perceiving any other change 
than that its fluidity and ſpeeifie/gravity were a tele encreafed; and that ſome” 
grains of a fed matter remained? Which ſmall changes were probably produced 
by a purification of the mercury, rather than by any real alteration of it. The 
vapors of mercury, like thoſe of all other volatile bodies, if they cannot eſeape, 
or be condenſed, cauſt violent explofions. Mf. Hellot, of the Academy of 
Sciences; ſays, tflat he was preſent at an experiment of this Kind; - A perſon 
pretending to fix mercury had encloſed ſome of it in an iron box cloſely welded. 
When the- mereury was hentedꝭ ir burſF the iron box, and-diffipmed in inviſſble 
| io bas vil vita 1 AWVIR 30 15:11 07 1849341 


oi hegt, continued: during ſeveral” months, merriny 


By digeſtion in . 
undergbes a more ſenſſii aftcration-; its ſurflee being gradually changed in 
4 reudiſh earthy powder; without any metallic luſtre; which! floats upon the 
ſurſaes of the- fluid mercury, without incorporating with it. Thus any quan- 
tity of mercury may be entirely converted into a red powder. For this = ofe 
only this” proper time and veſſels are required! As mercury, thus changed, 
reſembles a metallie reeipitate; and as, fbr this purpoſe, no adilition is ne- 
oeſſary ; this preparation is called mirenrizes pretipitatus per ſ# or mercury pre- 
eiptated by Ri 3 03 Roto 5 21.5; e {1363 # , | 7 2 
Fhe ſtrongeſt Hear which mercury can ſuſtain is neceſſary for the preparatiotr 
. For Boertaave; who: made long continued experiments 
upon this ſubſtance, with a patience, unequalled eyen by the ſearchers for the 
art of making gold, kept” mercury in digeſtion during ig years, without ob- 
ſerving ahy Gange, unleſs that. up 1 black powder had 
formed, which b erfturation'was cy reel le into flu mercury, Sr Phy 
ee e 1000057 eee ee 
_- Till latety re. s believed that the fluidity of mercury was as eſſential to it 
in its natura — — volatility : ſo that thoſe _ — yore to 

render it and od; exp to attain their c only veuci 
a great change upon its nature. But at preſent we Re <P A Loogesent 
dagres of cold it may be rendered lid! and maffea ir Ike che ether metals, 
This truth which Rid” deer conjecturett by theoretieab chemiſts, has been 
lately demonſtrated hy dhe Members of the Acadetny at Pererſbourgh: Theſe 
philoſophers availed themſelves of the intenſe cold on Nec. 25, 1759, which they 
further enoreuſed hy the artificial me tfiods known; atid parti by the mixture 
ef ſpirit of nitre wick · ow ti Mr. de Life's thermometer was ſunk to the 2 1 3 cf 
degree. They then perceived that the mertury in the tflermometer no Ton 
continued ti mark the degters of cold, and ſufp̃ected that it had loſt its fluidity. 
Having droken their thermometer, they found that their mercury was ac- 
tually conſblidated. They repeated this experiment upon other thermometers, 

and found that it fueeeeded fo completely, that after Having broken one of 
theſe nftraments; they ettacted tHe mertury in x ſolid ſtate; whictr reſembled: a 

| {mall globe of filver, with a flexible ſilyer wire attached to it. They ſtruck this 
mereuriuł globe ſeverat times with 4 hammer, and perceived that it was there- 
by RHattened and extended like a ductile metal. Mr. Poiſſonnier, Phyſician of 
he Faculty of Paris, Phyſician to che. King, and Member of the Academy at 
5 : Peterſbourgh, 


. 
o 
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Peter ſtourgh, Who then happened to be in Ruſſia, was 
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preſent, and one of the 


operators at this important experiment, and was the perſon Ho- fuſt ſent 


ticular account of it to the Academy of Sciences at Paris (a). 
experiment it is them well eſtabliſhed and authenticated, chat mercury is; lilce 
other metals, Huid or ſolid, according to the greater or eſs: quantity of fire 


Byrds capiral 


with.which it is penetrated ; that if we. only ſee it in a fluid (tate, it is becauſe 
it is ſo fuſible that ſo ſmall a degree of heat can keep-it fluid, that even in the 
greateſt natural colds, a ſufficient quantity of heat always remains for that 


* — 1.088 | 
This execeding fufbility of mercury, and its great volatility, togetherawith 


its 
pati be found in che ſame body 
enters in 
of 5 

ſo ſenſible by eſſential properties, that 
Phe extreme deni 
that much of the en 


But on the _ fide; ſolidity and fcity 
earthy (prin 
— of the moſt Hxed-and refractory 


— and. gravity, are prope 
|; „ © Y, 


| and: gravity of mercury ſoom to 
x4 element: enters into the compolition af that ſubſtance. 


rties which appear contrary and incom- 
amd 5 
gravity, and-ſolidity of metals, leave no doubt but t 
—— — into their compoſition; and beſides, by the calcination 

metals, this element is in ſome meaſure developed, 


ty. In fact, the denſity; 
che earthy element 


and rendered 
it undoubtedly makes part of metals. 
40 leſs evidently 


[ſeem to be effential properties of the 


. *Hlow'therifhall we conceive, [that a ſubſtaner compoſed almoſt 
principle, ſnould be exceedingly volatile, 


and perhaps the «moſt fuſible of all bodies? This moſt undoubtedly 


from the preſence of ſome other pri 
fuſible. But what is cis prin 


ciple ? Is it 


iple which is eminently volatile and 
ifton:? or that principle which 


Becker has mentioned, but not aſcertained, and which he calls mercurial earth ? 
ds it che union of che inflammable- principle and of this mercurial earth? Theſe 


certainly 
for the ſubli arches in chemiftry. 
We proceed now to the other p 


are By pre” worthy the curioſity of thoſe who have taſte and talents 
rele 


rties of mercury, which it diſcovers when 


combined with the principal chemical agents. | 


_ © (4) The validity of this experiment, which - 
deems to aſcertain the fixation · of mercury 
by cold, has been queſtioned by counſellor 
Lehman. According to this author, the 
mercury employed by ptoſeſſor Braun in the 
tecited experiment had been diſtilled in the 
common method through water, and the 
water only in that experiment was frozen, 
wut not the mercury. He alſo affirms, that 
having diſtilled meruury without water, and 
-baving carefully puriſted it from all watery 

rticles, he could not congeal the mercury 
hy artificial cold, altho' he at the ſame time 
did congeal common mercury. But I 
think that we muſt aſſent to the fixability 
of mercury by cel, as affirmed by the aca- 
deruicians of Peterſbourgh, unleſs we diſ- 


believe what they alert concerning che 


ductility of the mercury thus hardened, 


E e e 2 


Con 


poworfully moiſture from the air. 


hering to the mercury. 


5 the weigh 


which could. certainly not be given by the 
ion. of adhering water, | 
Nevertheleſs, mercusy is ſaid to attract 
he ex- 
ofions occaſioned by expaſing mereu 
. — to heat in, cloſe veſſels are ſaid 
Mr. Rouelle to be produced by water ad- 
c The water com- 
monly obtained. in diit — mercury which 
has bern expoſed to moiſt ait, hes induced 


a. belief of the convertibility of mercury into 


water. Neuman ſays, that he has obſerved 
t of mercury -was greater in 

inter than in ſummet. Probably this dif- 
ference proceeded from the mercury having 
acquired more moſſture from the dir in the 
ſormer than in the latter ſeaſon. d Eu- 
CYCLQP, tom. X. p. 373. 
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Vitriolic acid in its original ſtate does not act, or but very weakly, upon 
mercury. Theſe two ſubſtances cannot be united together, unleſs the acid be 
very highly concentrated, and a very ſtrong heat applied. Theſe two con- 
ditions ate united in diſtillation. Vitriolic acid, poured upon mercury and 
diſtiled;+becomes more -and more concentrated ; and as it acquires a great 
heat when it is concentrated, it then acts upon the mercury, diſſolves it, and 
reduces it to a ſaline, white maſs. : | 5 

In this operation we obſerve, that the portion of acid which paſſes in diſtil- 
lation is very much of the volatile ſulphureous nature, which might induce 
us to ſuſpect that the acid ſeizes part of the inflammable principle of the mer- 
cury. Nevertheleſs, when we afterwards ſeparate the vitriolic acid from the mer- 
cury, we find that this metallic ſubſtance has received no alteration. This volatile 
ſulphureous quality, therefore, ſeems more probably to be given to the vitriolic 
acid by ſome inflammable matter which the mercury had ſuperabundantly, as 
moſt other metallic matters generally have. This deſerves a- more particular 
examination. {27 | iy og {xn ft | 

When the faline-mercurial combination which remains in the retort is mixed 
with pure water, it divides into two different matters, one of which is perfectly 
ſoluble. in water, and the other precipitates in form of a white powder, if che 
water be cold; and of a yellow powder, if the water be hot, and in ſufficient 
quantity. The portion which remains diſſolved in the water is a combination 
of mercury with as much vitriolic acid as is neceſſary to give it a ſaline quality. 
It is a ſalt with a metallic baſis, cryſtallizable by evaporation of the water. It 
ought to be called vitrioi of mercury. The precipitated portion is almoſt 
entirely pure mercury, which retains too little acid to give it a ſaline quality, 
or ſolubility in water. It may be totally deprived of its acid, according to 
Mr. Beaume, by a ſufficient lavation with hot water. This precipitate becomes 
more and more yellow, when it is waſhed with hot water; it is a violent emetic, 
and is known by the name of ſurbitb mineral. See that article. | 

If, inſtead of treating with water the combination of vitriolic acid and mer- 
cury which remains in the retort after diſtillation, it be cohobated ſeveral 
times with vitriolic acid, Lemery ſays, that the mercury becomes more and 
more impregnated with acid, and at laſt becomes a very corroſive liquor, which 
ſome chemiſts have improperly called oi of mercury. 

If the combination of vitriolic acid with mercury be expoſed to fire, the 

reateſt part of this acid will be expelled : and this remarkable thing happens, 
that mercury treated thus with vitriolic acid ſuſtains a greater heat, and conſe- 
. quently ſeems to be ſomewhat more fixed than when it is pure. 
Nitrous acid diſſolves mercury very readily: and this ſolution preſents 
phenomena very ſimilar to thoſe of the ſolution of ſilver by the ſame acid. 
This acid ought to be very pure; the ſolution may be made without heat; it is 
corroſive, and blackens the ſkin, in the ſame manner as the ſolution of ſilver does. 
From this ſolution may be obtained by cryſtallization a nitrous mercurial ſalt, 
which may be called mercurial nitre. If this ſalt be expoſed to the action of 
fire, much of the nittous acid will be driven from it in the ordinary form of 
red vapors ; and when the acid quits the mercury, the ſalt, which is at firſt very 
white, becomes yellow, then orange - colored, and laſtly red. Mercury 3 
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with this acid becomes allo more fixed. Nevertheleſs, by a ſufficient heat 
it may be ſublimed. | 

The red powder which remains after the evaporation of the nitrous acid 
has the appearance of mercury precipitated by itſelf, It is called red precipitate, 
but improperly, for it is not a precipitate, See PRECIPITATE. When ſpirit 
of wine has been poured upon it and burnt off, it is called arcanum corallinum. Sce 
PRECIPITATE (RED). | 

Marine acid when liquid does not act ſenſibly upon mercury in its ordinary 
ſtate, even when aſſiſted with a boiling heat. But when this acid, very con- 
centrated and reduced into vapors, meets mercury alſo in vapors, thele two 
bodies eaſily unite together, and even intimately. Hence reſults a marine ſalt 
with baſis of mercury, the cryſtals of which have the form of flattened needles. 
It is called corrofive ſublimate mercury, or only corroſive ſublimate, becauſe it is 
always made by ſublimation, and is at the ſame time a very violent corroſive. 

Corrofive ſublimate may be made in ſeveral methods. The moſt common 
is to take a ſolution of mercury evaporated to drynels, to mix it with a quantity 
of calcined martial vitriol and of decrepitated common ſalt equal to the quantity 
of mercury diſſolved, and to proceed to ſublimation by expoſing the mixture 
to fire in a matraſs ſet in a ſand-bath. On one fide the acid of vitriol diſ- 
engages the acid of common ſalt which riſes in vapors. On the other ſide, the 
mercury is reduced into vapors by the heat. "Theſe two bodies combine to- 

ether in that ſtate, and form a ſalt, which being itſelf volatile, attaches 
itſelf in the upper and colder part of the matraſs, where it forms a very white 
and ſhining cryſtallized incruſtation, which is the corroſive ſublimate. T he 
other methods of making this ſalt are founded on the ſame principles. They 
will be found under the article Cox ROS SUBLIMATE. 

This ſalt is of a ſingular nature, and differs much from all the other combina- 
tions of mercury with other acids. Altho' it is extremely cauſtic, and is capable 
of receiving ſtill a conſiderable quantity of mercury, as we ſhall afterwards 
obſerve when we ſpeak of ſweet mercury, (which qualities indicate an im- 
— ſaturation of the acid) it nevertheleſs has none of the properties ob- 
ſervable in thoſe falts whoſe acids are imperfectly ſaturated. It cryſtallizes 
well, and very eaſily; fo far is it from being deliqueſcent, as all theſe ſalts are, 
it is difficultly ſoluble in water, and requires a large quantity. of boiling water 
to diſſolve it entirely, It is conſequently a ſalt which cryſtallizes by cold. 
Its cryſtals are of the ſame form as thoſe obtained by ſublimation, and croſs 
each other irregularly. They reſemble a heap of large ſword-blades or poignards 
thrown careleſly together, 

If corroſive ſublimate be expoſed to fire, it will again be ſublimed in its 
original form, withour being decompoſed, or at leaſt only inſenſibly. The mercury 
then, ſo far from receiving any fixity from the marine acid, as it does from 
the vitriolic and nitrous acids, ſeems on the contrary to be rendered more vo- 
latile, This phenomenon is analogous to thoſe which are exhibited by other 
metallic ſubſtances with marine acid, the union of which renders all thete 
lubſtances more or leſs volatile. This acid ought to produce this effect more 
ſtrongly upon mercury, as it is itſelf conſiderably volatile. 

This property as well as the others which are peculiar to the combination 
of marine acid with mercury, are naturally deducible from the preſence 8 
mercuria 
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mercurial earth exiſting abundantly in both theſe ſubſtances, if Becker's opinion 
upon this ſubject was — proved. See SUBLIMATE (CORROSIVE). | 
The affinity of marine acid with mercury is ſo great, that it overcharges 
itſelf in ſome meaſure with a confiderable quantity of that-metallic matter. 
If corroſive ſublimate be triturated in a glaſs-mortar with fluid mercury, it will 
receive the mercury and acquire a blackiſh color. By thus adding mercury 
till it no longer is extinguiſhed (for this kind of combination is called\awin3ion) 
which is known by the globules of mercury not diſappearme, -we thall find 
that corroſive ſublimate is capable of abſorbing or extinguiſhing about three 
quarters of its weight of freſh mercury. And if this new mixture be ſubjected 
to ſublimation, the combination of mercury with corrofive; fublimate is con- 
pleated, and a new ſublimate is formed, in which the quantity of 1 
much greater chan in corroſive ſublimate. When this marter has been fub- 
limed thrice, to render the combination more perfect and intimate, the ſub- 
limate is then called merrurius fublimatus dulcis, or more frequently ſtocet 
mercury, becauſe the mercury which is then united to the marine acid forms 
a compound which is no cauſtic, and which is taleen internally as a 
purgative. See Mxcuar (SweeT/. It is alſo called aguila alba, the white 
eagle, and this Latin name is ſtill in uſe. | . 2 $4 
Corroſive ſublimate is not only rendered leſs cuuſtic by this addition of 
mercury, which changes it into ſweet meroury, but alſo the recs of the 
marine acid, and even its ſaline qualities are, almoſt entirely aboliſhed. Sweet 
mercury has not then, properly ſpeaking, but the external appearance of a 
ſaline matter. It is almoſt entirely unſoluble in water, which is the moſt diſtin- 
guiſhing mark of ſalts. ET En 72260 
If ſweet mercury be ſix times ſublimed, it Jofes more and more of its pur 
gative quality, and at laſt all of is. This change is produced either by a loſs 
of part of the acid each time, or by the combination Deriut the acid and 
mercury being rendered more intimate. In this ſtate it is - called mercurial 
panacea, or merely panacea. The panacea taken internally in ſuffictent dofes 
can then only produce ſalivation. S e, Sir) PA, 
The combinations of mereury with the witriolic, initrous, and marine acids, 
may be deeompoſed by all intermediate ſubſtances, which having in 
a ſtronger affinity with acids than metallic ſubſtances, deeompoſe all metallic 
ſolutions by acids. Theſe intermediate ſubſtances are abſorbent earths, and 
alkaline ſalts, both fixed and volatile. 4 
Lime-water mixed with a ſolution of eorroßve ſublimate, precipitates the 
mercury in form of a red brick-colored powder. This mixture is employed 
in ſurgery under the name of phagedenic water, It is uſed for cleanſing ulcers, 
particularly thoſe which are venereal. 10 | | | 
Fixed alkalis precipitate mercury from its ſolutions in a reddiſh 2 
volatile alkali precipitates corrofive ſublimate in à white powder, and the ſo- 
lution of mercury in nitrous acid in a grey ſlate- colored powder. In general, 
the colors of the mercurial precipitates are various, and theſe colors nd, 
like thoſe of all other metallic precipitates, on the degree of diviſion of parto, 
and on the quantity of ſaline matter and of phlogiſton retained by theſe precipitates. 
See PRECIPITATE, * a 
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Fixed and volatile alkalis do not act, or but inſenſibly, on mercury, in 
its p ſtate; but they can diſſolve it, as well as all other metallic matters, 
when they can be applied to theſe metallic matters very much divided, as, for 
example, proviouſſy diſſolved by acids. Thus when a ſolution of mercury, with 
mor acid than is neceſſary to diſſolve the mercury, is poured into a very 
concentrated: alkalioe liquor, the — formed upon firſt mixing the 
liquors will be again diſſolved, and will diſappear. The volatile alkali may 
by this management diſſolve a very conſiderable quantity of mercury. 
aſtly, vegetable acids. which ſcarcely have any action upon ordinary mer- 
cury, are alſo capable of: diſſolving it when it is ſufficiently. divided. Thus 
if. — ter large quantity; of diſtilled vinegar upon mercury precipitated by 
a fixed-alkah:; from its folution in nitrous acid, this precipitate will: be eaſily 
diſſol ved again by help of a little heat, and from this. combination a mercurial 
falt of a ſingular nature will be formed. | h 
The — of vinegar, and probably all other vegetable acids, ſcem to be 
capable of contracting a very intimate union wich mercury; for the acetous 
mercuyal, fait which: we have juſt mentioned is not only cryſtallizable, but is 
even difficultly ſoluble in water, Hence, the phlegm of the vinegar not 
being in ſufñcient quantity to keep the acetous mercurial ſalt diſſolved without 
heat, when it is made by the proceſs: deſcribed, this ſalt cryſtallizes in great 
uantity, when the liquor cools, Its eryſtals are ſmall, ſhining, thin plates, 
aating in the li ke pieces of ſilver leaf. 

From all che — of mercury we have mentioned, we may ſee, that this 
metallie matter is capable of being combined with: all: acid or alkaline ſaline ſub- 
Rances, but with more or leſs: facility and intimacy. Of all the acids, the 
nitrous diffolves mereury moſt caſily, as it does in general all metallic fubſtances : 
but ib has not the ſtrongeſt affinity with mercury; on the contrary, it ſeems tobe 
that which contracts with it the leaſt intimate union, as we may fee from the 
following experiments. 8 a 

If into a ſolution of mercury made by ſpirit of nitre, vitriolic acid be poured, 
or the folution of any neutral ſalt containing this acid, the liquors will be rendered 
turbid.; and when they are hot, a pcie precipitate will be formed, exactly 
ſimilar to that which: is obtained by pouring water upon the combination of 
vitriolic acid with mercury, that is: ta fay;. turbith mineral. This effect cannot 
happen bit becauſe the vitriolic acid is joined to the mercury, which it ſeparates 
from the nitrous acid. | | 

As this experiment is very muniſeſt, a the curbith- mineral is eaſily known, 
and as it, may: be formed: this falution of mercury in the nierous acid, 

not only by the vitrimic acict whꝭEƷn .duſengaged;. but atſo-by any ſalts which con- 

tain that atid ; this ſolut ion of mercury, therefore, affords a convement method 
of diſpovering the preſence of that acid in many chemical experiments, and 
particularly in examining mineral waters. Accordingly, it is much uſed for 
that purpoſt ; and is, with regard ta the vitrioho acid, what the ſolution of 
ſilver in the nitrous acid is to the marine acid. Se WarERS (MineraL). 

Marine acid, common ſalt, amd. in general all falts whieh- contain this acid, 
mixed in a ſimilar manner wick à ſoluiion of. mercury in nitrous acid, occaſion 
a precipitate by tlie action of the marine acid upon the mercury, which it 
ſeparates from the nitrous acid, and ici chich it unites, forming a combination, 


which. 
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which appears as a white precipitate, and is accordingly known by the name 
of the white precipitate, We mult obſerve upon this ſubject, that that precipitate 
which is only a combination of marine acid with mercury, appears in theſe 
experiments as a precipitate, only becauſe it requires more water to keep it 
diſſolved than is to be found in theſe liquors ; otherwiſe this mercurial ſalt 
would remain diſſolved, and would not become ſenſible. In this reſpect it 
differs eſſentially from turbith mineral, which is inſoluble in water. 

The reaſon why this mercurial ſalt is much leſs ſoluble in water than the 
nitrous- mercurial ſalt, is, that the marine acid is more intimately joined than 
the nitrous acid with the mercury; and alſo becauſe marine acid has fo ſtrong 
an affinity with mercury, that it overcharges itſelf with that metallic matter, 
whenever it meets with a ſufficient quantity of it, as in the preſent experiment. 
For if we add to the white precipitate, to corroſive ſublimate, or to any other 
combination of marine acid with mercury, a much greater quantity of this 
acid diſengaged, theſe ſaline mercurial matters will ch themſelves with 
it ſuperabundantly, and will become ſo much more ſoluble in water, as they 
2 have received a larger quantity of this acid, according to the general rule. 

ee SALTS, 5 | f 

Hence if white precipitate be made b ing a conſiderable quantity of 
diſengaged — into a ſolution o — by ſpirit of nitre, — 
cipitate ought to be re. diſſolved: and it accordingly is ſo, as Geoffroy, Junker, 
and Pott, have obſerved. As in this riment, mercury is found diſſolved 
in a liquor containing the nitrous and marine acids, ſome chemiſts have imagined 
that mercury was ſoluble in aqua regia. Nevertheleſs nothing appears leſs 
certain than that concluſion. For it is very poſſible that mercury may be kept 
diſſolved by a ſuperabundant quantity of arias acid, with which only it is 
really united, and that the nitrous acid ſhould contribute nothing to this 
ſolution. Beſides, if the nitrous and marine acids could be both united to the 
ſame mercurial parts, why do the white precipitate and corroſive ſublimate, 
both made by help of a large quantity of nitrous acid, contain only the 
marine acid? The ſmalleſt veſtige of nitrous acid cannot be diſcovered in 4 

Mr. Pott, in his Diſſertation on Common Salt, mentions another fact, which 
ſeems to prove not only, that mercury is ſoluble in aqua regia, but alſo that 
nitrous acid may ſeize upon that metallic matter excluſively of the marine acid. 
Mr. Pott's experiment conſiſts in pouring ſpirit of nitre upon corroſive ſub- 
limate, by which he obſerved that ſpirit of ſalt was diſengaged in vapors. 

A modern author draws from this experiment a conſequence againſt the 
prone affinity of the marine acid than of the nitrous with mercury, ſuppoſed 

y all chemiſts, and even againſt the doctrine concerning the tendencies of 
bodies to one another according to certain laws, called affinities. Bur, I believe, 
we may affirm that this experiment is only capable of impoſing upon us at 
firſt view, and not when we examine circumſtances attentively. 

If indeed ſpirit of nitre be poured upon corroſive ſublimate, and particularly 
if the mixture be heated, we may oblerve the uſual phenomena of ſubſtances 
acting upon each other, that vapors are diſengaged, not of pure marine acid, 
but of aqua regia; and if the quantity of nitrous acid be ſufficiently large, that 
the corroſive. ſublimate will be entirely diſſolved in it. But we muſt obſerve 
upon this ſubject, that as the quantity of mercury is very conſiderable * 
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roſive ſublimate, we cannot be ſurprized that nitrous acid, which has great diſ- 
ſolving power upon this metallic matter, and which probably finds it not 
ſufficiently defended by marine acid, ſhould exerciſe upon it part of its action; 
but on the other fide, as nitrous acid fixes mercury a little, and as the mixture 
undergoes a certain degree of heat, it is ſcarcely poſſible but that a certain 
quantity of marine acid ſhould diſengage itſelf. But we may eaſily perceive 
that this effect is produced by the concurrence of theſe two circumſtances, 
rather than by a ſuperior affinity of the nitrous acid to the marine, with 
mercury. For when theſe two caules ceaſe to act, that is, when the mixture 
becomes cool, and the action of the nitrous acid is over, the corroſive ſub- 
limate is ſeen to cryſtallize very quickly even in the nitrous acid, and in as 
large a quantity as before the experiment. 

This is not the only fact which furniſhes ſpecious objections againſt even 
the moſt manifelt affinities. But in good philoſophy, when a ſingle fact is 
found to contradict many others well eſtabliſned, it ought to be examined very 
attentively, and in all its circumſtances, before the conſequences it ſeems. to 
contain ought to be inferred. We ſhall now return to our examination of 
white precipitate. 

This combination ef marine acid with mercury, being expoſed to the action 
of fire in cloſe veſſels, is ſublimed into a faline maſs, which is conſidered by 
Lemery as a ſweet mercury, by others as a corroſive ſublimate, and, laſtly, by 
ſome chemiſts as being in an intermediate ſtate betwixt corroſive ſublimate 
and ſweet mercury. The laſt opinion ſeems to be the moſt probable ; for the 
ſublimate formed by white precipitate is probably not often charged with a 
ſufficient quantity of marine acid to form corroſive ſublimate, at leaſt if by 
that expreſſion we underſtand mercury ſublimed, and united with the greatelt 
poſſible quantity of marine acid; and on the other ſide, this ſublimate from 
white precipitate probably contains too little mercury to conſtitute ſweet mer- 
cury. But as the marine acid and mercury may be united in very different 
proportions, according to the ſtate in which they are preſented to each other, 
in this reſpect very conſiderable differences ought to be found in white pre- 
cipitates, according to the methods of preparation. If, for example, mercury be 
precipitated by a large quantity of diſengaged marine acid, this mercurial. pre- 
cipitate will moſt probably contain a much larger quantity of acid, than a pre- 
cipitate made by adding common ſalt to the folution of mercury. If this be 
true, we need not be ſurprized that chemiſts ſhould diſagree in their opinions 
concerning the degree of corroſive quality to be attributed to this ſublimate from 
white precipitate. 

We have ſeen above, that the combinations of mercury with acids may be 
decompoſed, as all metallic ſolutions may, by earths and by alkalis both fixed 
and volatile. They may be decompoſed alſo, and particularly corroſive ſub- 
_ may, by ſeveral metallic ſubſtances, ſuch as tin, regulus of antimony, 
and copper. | | 
: 7 4 an ſublimate, being mixed with tin and ſubjected to diſtillation, may 

be decompoſed. The marine acid is applied to the tin, a part of which it 
carries with it in diſtillation, and with which it paſſes in form of an acid, 
ſmoking liquor. This acid is called the Liquor (SMok IN), er SMOKING 

SPIRIT of LiBavivs ; which. ſee. 
| Fff Antimony 
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Antimony or its regulus, being mixed and diſtilled with corroſive ſublimate, 
alſo decompoſe it; the regulus taking the marine acid from the mercury, and 
g with that acid in form of a thick liquor, which congeals by cold, and 

is known by the name of Bur rER of ANTIHONYVY. See that article. 

If very clean plates of copper be ſteeped in a ſolution of corroſive ſublimate, 
the acid of that ſalt will attack the copper, and the mercury will be depoſited 
upon the ſurface of the copper, with its metallic luſtre, which always happens 
when one metal is precipitated by another. See PrECieITATzoN and | 
CIPITATE. | 

As mercury revived is always fluid, and. therefore capable of being allayed: 
with any metallic matter which it can touch, it amalgamates in the preſent expe- 
riment with the ſurface of the copper, and forms there a beautiful, white, and 
ſhining ſilvering, capable of ſurprizing perſons ignorant of theſe effects, and 
of making them believe that copper is thus changed into ſilver. But to make 
this experiment ſucceed well, we muſt add ſome marine acid, or ſome ſal 
ammoniac to the ſolution of corroſive ſublimate. This experiment ſucceeds 

ually well with the ſolution of mercury in ſpirit of nitre, but always better 
—— the acid is larger in quantity than is ſufficient to diſſolve the mercury. 
The ſurface of the copper immerſed in theſe liquors becomes inſtantly ſilvered. 
and then it muſt be immediately withdrawn, waſhed in clean water, and wiped 
by rubbing it with a dry cloth. | 

When corroſive ſublimate and the other combinations of mercury with acids. 
are decompoſed by proper intermediate ſubſtances, the mercury is always by 
that operation revived, that is, reduced to a fluid ſtate, and is obtained in 
that ſtate when the operation 13 made by diſtillation, by giving a heat ſuf- 
ficient ro raiſe it. But when the intermediate ſubſtance is a compound body, 
ſuch as antimony, which contains a principle capable of uniting and ſubliming 
with mercury; then the mercury which is diſengaged from the corroſive ſublimate,. 
inſtead of being revived, makes part of a new combination, and is ſublimed 
in form of cinnabar, if antimony was uſed, from the union it contracts with. 
the ſulphur of the antimony. See BuTTER of AnTiMONY, and CINNABAR. 

Sulphur acts ſtrongly on mercury. If theſe two ſubſtances be triturated 
together, the mercury will be eaſily divided; its molecules will be diſtributed 
betwixt _ of the ſulphur, and will adhere to it; the mixture will acquire 
a color and more brown, or blackiſh, which is a certain ſign of the diviſion 
of the mercury; in a word, the mercury diſappears entirely, becauſe it is 
extinguiſhed and incorporated with the ſulphur. When the ſulphur has thus 
abſorbed all the mercury which it can receive in this method, mixture is 
called etbiopt mineral, from its — — * | 5 A 5 | 

The ſame combination may be made by that is, by mixing the proper 
quantity of mercury with melted ſulphur. Fheſe two ſubſtances unite her, 
as. when triturated, and form a black compound, called ethiops made by fire. By 


this method the union of the ſulphur and of the mercury is made much more 


quickly, and ſomewhat more intimately. . S ERH TOS MinzraL. | 
When mercury and ſulphur have been united together only by fuſion 

trituration, the union is not ſufficiently ſtrong, nor the proportions ſuitable 

for making the moſt perfect and molt intimate combination, 2 
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for the preparation of which, ſublimation is neceſſary. By ſublimation of the 
cthiops, the mercury and ſulphur are raiſed together, and are more intimately 
combined. But we mult obſerve, that in this fublimation a — of che ſulphur 
of the ethiops, which is ſuperabundant to the combination of cinnabar, is ſepa- 
rated; ſo that only one part of ſulphur remains united in the cinnabar with ſix 
parts of mercury. This ſuperabundant ſulphur is not entirely ſeparated by 
one ſublimation. The ſublimation muſt then be repeated ſeveral times, that 
the cinnabar may be entirely free from the ſuperabundant ſulphur. The ſub- 
limate, which is at firſt black like ethiops, becomes more and more red, 
as the mercury and ſulphur approximate more and more to their proper pro- 
portions; and laſtly, it remains in form of a very weighty, deep- red. ſtriated 
maſs, when the cinnabar is perfect. I he red color of the cinnabar is fo deep, 
becauſe the matter is exceedingly denſe ; for when it is finely powdered, it 
acquires a fiery red color, and is then called vermillion, which is uſed in 
painting. 

This combination of mercury with ſulphur is found native, 'and 1s called 
native cinnabar, to diſtinguiſh it from that made by att. Native cinnabar is 
mercury mineraliſed, or the ore of mercury. See Ox Es. 

The connexion of mercury and ſulphur is ſo ſtrong in cinnabar, that the 
principles of this compound are not diſunited merely by the action of the fire, 
without burning the ſulphur. Thus cinnabar expoſed to fire in cloſe veſſels 
does only ſubhme, without any decompoſition or alteration. To decompoſe, 
therefore, cinnabar, and to ſeparate the mercury from it, ſome intermediate 
ſubſtance muſt be employed, which has greater affininity than mercury with 
fulphur. Theſe intermediate ſubſtances are calcareous earths, fixed alkalis, 
iron, copper, lead, filver, and regulus of antimony. If, then, cinnabar be 
mixed with any of theſe ſubſtances, and be diſtilled, the mercury will diſengage 
itſelf and paſs into the receiver, where it will appear in its proper fluid form ; 
and the ſulphur will remain in the retort combined with the intermediate 
Aubſtance. | 

The mercury obtained in theſe operations 1s ſaid to be revived from cinnabar. 
It is juſtly conſidered as the pureſt, and fitteſt for chemical and medicinal ' 
ag ar rg even for the arts in ſome caſes where very pure mercury 
is required. 

The mercury obtained by the decompoſition of cinnabar is not only very 
pure, but the whole quantity which was in the cinnabar is thus obtained, when 
none of it is loſt in the operation; which proves that mercury ſuffers no altera- 
tion from the ſulphur. See CIx x ABAR. 5 | 

Mercury, which, from what we have ſaid at the beginning of this article, is 
to be conſidered as a melted metal, alſo acts as ſuch with regard to all earthy 
and metallic matters. Like other melted metals, it cannot contract any union 
with earthy ſubſtances, not even with metallic earths ; but it may be very well 
allayed with almoſt all metallic matters in the following order : Gold, ſilver, 
lead, tin, copper, zinc, regulus of antimony. Iron is' not numbered amongſt 
the metals capable of uniting with mercury, becauſe no method has yet been 
diſcovered by which they can be united together, 

The allays of — with metals are called amalzams, 


and are employed for 
many important pu 


gold and filyer are employed 
for 


The amalgams of 
| Ff 2 
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for gilding and ſilvering, and for the extraction of theſe two metals from their 
ores; that of ſilver is employed for preparing the arbor Diane; that of tin for 
ſilvering looking-glaſſes, for mercurial balls, and for the preparation of the 
ſmoking ſpirit of Libavius. See all theſe words, and the articles ALLavy and 
AMALGAM, 
All fat and oily matters, vegetable or animal, act u mereury. If mercury 
be triturated with any greaſe, it ſuſfers an alteration ſimilar to that in the pre- 
paration of ethiops by trituration. The parts of the mercury are thereby very 
much divided, and made to unite with thoſe of the greaſe. The mercury diſ- 
appears, is perfectly extinguiſhed, and acquires a black and leaden color. This 
combination of mercury and fat is called mercurial ointment, and is very uſeful 
in medicine; as we ſhall afterwards ſee. | 

The mercury in mercurial ointment muſt not be conſidered merely as diſtri- 
buted and intermixed with the parts of the fat : on the contrary, there is an'ad- 
heſion and even intimate combination between the integrant parts of theſe two 
ſubſtances; for this fat very quickly becomes rancid, as all oily matters do when 
combined ; and beſides, when mercurial ointment has been made a conſiderable 
time, all the mercury cannot be ſeparated from it even by fuſion. This fact has. 
been verified by Mr. Beaume. 

Mercury, expoſed to the vapor of melted lead, or thrown into boiling linſeed 
dil, loſes its fluidity, and becomes fo ſolid, that it may be formed into toys and 
ſmall utenſils. Although, properly ſpeaking, this is only an r fixation 
of mercury, ſince all its fluidity is reſtored to it by a little heat; this experiment 
proves, nevertheleſs, that ſome principle in theſe ſubſtances, probably their 
phlogiſton, is capable of acting ſenfibly upon mercury. 

Perſons engaged in the diſcovery of the art of — gold, or of melio- 
rating metals, conſidering that mercury has the metallic luſtre, and a gravity 
approaching to that of gold, have endeavored much to fix it; that is, to 
deprive it of its volatility, and fluidity, intending always to give it the color of 
gold afterwards by a — tincture. The falſe fixations of mercury 
above-mentioned ſeem to, indicate, that if any method by which mercury could 
be fixed were diſcovered, which is not very probable, this method muſt conſiſt. 
in giving it ſome principle that it wants. Nevertheleſs, all the properties of 
mercury ſeem to ſhew, on. the other ſide, that its fuſibility and volatility depend 
on ſome metallic principle united with it ſuperabundantly ; and, conſequently, 
that its fixation ought rather to be effected by depriving it of ſome | 442 1 
than by any addition. However, we are certain that it muſt be effected by 
the one or the other, or by both theſe cauſes united. (x) 


(x) The purification of mercury ſrom extra- 
neous ſubſtances is important for the pur- 
poſes of medicine and of the arts, and eſpe- 
"cially for ſome nice chemical operations. 


Mercury may be cleanſed: from duſt, by 


ſtraining it through ſhamoy leather ; from 


greaſe, by waſhiog it with an alkaline lixi- 


vium; from any alkaline matter, by vinegar ; 
from lead, or biſmuth, with which it is fre- 


guently adulterated, by diſtillation; from 


ſulphur, by mixing it with quicklimeor with: 
filings of iron, and then diſtilling the mix- 
ture, The beſt method of purifying mercu 

is by reducing it into ethiops. mineral, with 


which twice the quantity of quicklime or 


of filings of iron is to be mixed; and by 
diſtilling it from this mixture. Its purity 
may be known, by obſerving that it does 
not ſoil clean white paper; that it has no 
pellicle on its ſurface.; that when wr 
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Mercury is one of the metals which beſt deſerves to be well known, not only 
from its great importance to chemiſtry and to the arts, but alſo from the power- 
ful remedies it furniſhes againſt diſeaſes incurable by other means, particularly 
thoſe called venereal diſeaſes. The medicinal uſe of mercury has been known 
only ſince the introduction of thoſe diſeaſes into Europe. The ancient phy- 
ſicians did not uſe it, but eonſidered it as a poiſon. This opinion ſeems to — 
been founded upon ſome accidents from 22 ill prepared, or given impro- 
perly, or perhaps from the tremblings and diſeaſes to which artiſts who handle 
mercury much are ſubject. However that may be, the Arabian phyſicians were 
the firſt who ventured to uſe mercury medicinally, and they employed it ſuc- 
ceſsfully againſt the itch, and other diſeaſes of the ſkin. 

When the venereal diſeaſe firſt appeared in Europe, in the army of Charles 
VIII. at the ſiege of Naples, a phyſician, called Beranger de Carpi, conſidering 
that the new diſeaſe diſcovered itſelf by cutaneous puſtules, ſimilar to thoſe of 
malignant itches, and encouraged by the example of the Arabians, attempted 
the cure by mercury, and ſucceeded. Nearly about this time, chemiſts and 
alchemiſts directed much of their labors towards medicine, and diſcovered many 
chemical remedies, the beſt of which are preſerved, and employed at this time 
with ſucceſs. The famous Paracelſus chiefly diſtinguiſhed himſelf in this way, 


with water, it does not foil the water; that 
whenexpoſed to fire in an iron ſpoon or laddle, 
it does not crackle; and, laſtly, that it is 
perfectly and entirely ſoluble in pure ſpirit of 
uitre, without any depoſition. 

Mercury may be united with all metallic 
ſubſiances, excepting iron, arſenic, and the 
femi-metal called nickel. See a note under 
the article IRoNn. Dr. Lewis obſerves, that 
in ſome caſes mercury abſorbs gold and ſilver 
from their ſolutions in acid and in alkaline 
liquors, This it may do by precipitatin 
theſe metals, from its greater affinity to thoſe 
menſtruums, and by uniting or amalga- 
mating with the very minute particles thus 
precipitated, 

The mercury of an amalgam expoſed to 
heat, raiſes along with it ſome of the amal- 
gamated meta], even of gold, as happens in- 
the gilding of metals by amalgamation, 
Mere diſtillation, therefore, may not be ſuf- 
ficient to procure mercury perfectly pure 
from metals. By the above-mentioned me- 
thod of mixing it with ſulphur ſo as to form- 
an ethiops, and afterwards with. quicklime, 
and by diſtilling the mercury from that mix- 
ture, it may be obtained well purifed from 
metals, which will remain engaged in. the 
ſulphur, or rather liver of ſulphur, formed 
dy the ſulphur and quicklime; By no me- 
thod can purer and brighter mercury be 


obtained than by diſtilling it from cinnabar, 
by intervention of filings of pure iron. In 


all diſtillations of mercury, the addition of 
filings of iron ſeems to render the mercury 
more fluid and bright ; probadly by giving 
phlogiſton. 

The volatility of mercury may be dimi- 


. niſhed by ſeveral methods; ſome cf which. 


we ſhall mention. 1. Mercury calcined by 
heat, called the precipitate per ſe, ſuſtains 
during ſome time a red heat, and by expo- 
ſure to the heat of a burning glaſs is vitri- 
fiable. 2. Dr. Brandt relates a very curious 
experiment, from which mercury appears 
capable of being ſo detained and fixed by 
digeſtion with gold, that a conſiderable part 
of it cannot be ſeparated from this metal by 
the moſt intenſe: heat. 3. Mercury may be 
rendered conſiderably leſs volatile by being 
combined with vitriolic acid, but eſpecially_ 


with the vitriol of ſilver, or the ſalt formed: 


by ſilver and vitriolic. acid. This ſalt may 
be united with a conſiderable portion. of 
mercury, with which it. forms a concrete 
ſubſtance fuſible by fire, but capable of ſuſ- 
taining, according to Dr. Lewis, the greateſt 
heat that can be applied to glaſs veſicle, 
without diſſipation of the mercury. 4.. 
Neuman. lays, that if mercury ſublimate be 
frequently ſublimed with ſal ammoniac, and 
each time the ſu-limed matter mixed with 
the reſiduum, the whole becomes at laſt o. 
fixed in the tire, that it cannot be any more 
ſublimed. 


and; 
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and treated venereal diſeaſes with aſtoniſhing ſucceſs, by internal remedies, in 
form of pills. Although he has not publiſhed his remedies, it is believed from 
their effect, that the baſis of them was turbith mineral, Since that time mer- 
cury has been uſed in a great variety of forms. 

Crude and fluid mercury taken internally produces no effect in the body; 
| becauſe the adheſion of its integrant parts to each other hinders their diviſion, 
and diſtribution, or folution, without which it cannot have any effect. In its 
crude ſtate, therefore, it does nothing but load the ſtomach and inteſtines. It 
falls downwards by its weight, and goes out of the body along with the feces in 
the ſame ſtate in which it entered 
Several phyſicians have believed that mercury, ſwallowed in its crude ſtate, 
may be uſeful in the iliac paſſion, that by its weight it is capable of 

reducing the inteſtines to — proper ſituation. But the effects are not ſuitable 
to their expectations. We have even ſeen this diſeaſe rendered worſe by 
mercury, from the ſhooting pains it occaſioned in theſe parts, already pained 
and irritated by ſpaſms. I he uſe of 'crude mercury is now aboliſhed in theſe 
diſeaſes. 

But when mercury is much divided, ſo that its molecules cannot again unite 
and form fluid mercury, in whatever manner this diviſion may have been made, 
it then produces very ftriking effects, and ſuch as may be expected from the 
moſt powerful remedies. | 

Mercury adminiſtered in this ſtate accelerates the pulſe, divides and carries 
off the thickened humors, augments in general all excretions and ſecretions, 
but ſome preferably to others, according to circumſtances. If it be in a faline 
ſtate, or capable of being eaſily put into one, and be thus introduced into the 
body by the ſtomach in ſufficient quantity, it acts as an evacuant, purgative, 
or emetic. Mercurial frictions and fumigations chiefly encreaſe the ſecretion of 
faliva, and this in proportion to the 3 and number of doſes. Mer- 
cury, in every form, if ſufficiently divided, cures diſraſes; and every preparation 
has its peculiar advantages and diſadvantages, which render it more or leſs 
adapted to particular circumſtances. We ſhall here mention the effects of the 
ordinary preparations of mercury. : 

Mercury precipitated per ſe, bein much divided, is capable of entering the 
blood-veſlels ; and when given in doſes from two to fix grains, properly repeated, 

roduces ſalutary effects in venereal diſeaſes. Notwithſtanding that it contains no 
faline matter, it is frequently purgative and even emetic, and is then leſs diſpoſed 
to ſalivate. But we muſt obſerve, that this preparation is a mercury exceed- 
ingly divided; that every body in this ſtate, and mercury perhaps more than 
any other, is diſpoſed to be attacked by every ſolvent; that it meets in the 
prime viz ſeveral ſubſtances, even of the faline kind, which are capable of diſ- 
lolving it; and that then it muſt produce the effects of a ſaline mercurial com- 
bination, which effects are in general purgative or emetic. Theſe properties of 
the precipitate per ſe ſhew, that it may be ſucceſsfully employed in many caſes. 
Neverdhckb, this preparation is not much uſed, perhaps becauſe it is very dear. 

The combination of mercury with a ſufficient quantity of vitriolic acid, to 

render it ſoluble in water, is very corroſive, and therefore not given internally, 
Turbith mineral taken internally produces nearly the ſame effects, and in the 
ſame doſes as the precipitate per /e, and undou for the ſame reaſon ; oy 
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if it retains a little vitriolic acid, as moſt chemiſts have believed, this ſmall 
quantity of acid ſeems to be ſufficient to make it act as a ſaline mercurial com- 
bination: and if, on the contrary, when it is perfectly waſhed, no acid remains, 
it will be entirely ſimilar to the precipitate per ſe, and, like this precipitate, 
will be difpoſed to receive a ſaline ſtate, and to act in the ſame manner. Tur- 
bith mineral has been much commended, and is till uſed by ſome perſons in 
venereal diſeaſes, | 
All the precipitates of mercury, when ſeparated from any acid by an alkali, 
and afterwards edulcorated, ought to produce internally the ſame effects as the 
precipitate per /e, and as turbith mineral, ſuppoſing it to be freed from all 
acid by lotions. Thus the great aumber of ſuch mercurial preparations nearly 
equivalent to each other, are but little uſed, which muſt be attributed to the 
want of attention to their nature and advantages. 

The ſolution of mercury in the nitrous acid, and mercurial nitre, are juſtly 
ranked amongſt corroſives. 3 

Some perſons, and Lemery amongſt others, ſay, that they may be taken in- 
ternally if they are diluted ; an ounce of ſolution, for example, with 24 ounces 
of water or ptiſan. This is called mercurial water. 

Lemery ſays, that from half an ounce to an ounce of this mercurial water may 
be taken in a glaſs of ptiſan, or broth, and that it vomits gently, and excites 
ſalivation. Mr, Baron, in his notes on Lemery, juſtly exclaims againſt the 
uſe of that dangerous remedy. Nevertheleſs phyſicians of great reputation 
have introduced, and even ſucceſsfully, the uſe of corroſive ſublimate for the 
cure of venereal diſeaſes, although this preparation is no leſs corroſive than the 
ſolution of mercury in nitrous acid.. | 

A pomatum is made of two ounces of mercury diſſolved in a ſufficient quan- 
tity of nitrous acid, and mixed perfectly well in a mortar with two pounds 
of hog's-lard. This pomatum admirably cures the itch. The ſolution of mer- 
cury acts powerfully upon the hogs lard with which it combines, and to which 
it gives greater ſolidity, while at the ſame time it is itſelf rendered thereby 
much milder. The pomatum is of a citron color, and is to be lightly rubbed 
upon the parts attacked by the iech, which by this treatment ſoon diſappears. 
1 his pomatum for the itch comes from the Hotel- Dieu at Paris, where it is 
given to convaleſeents, by which they are quickly cured of the itch, which 
they all catch by remaining ſome time in the hoſpital. The receipt of this 
pomatum is alſo found in the laſt edition of the Diſpenſatory at Paris. 129 

Red precipitate 1s not uſed internally, but is employed externally as a de- 
tergent and cicatriſing eſcharotic, in the treatment of venereal ulcers. . © 

All the combinations of mercury with marine acid are uſed. Of theſe the 
corroſive ſublimate has been the leaſt uſed, in France at leaſt: The terrible 
accidents and deaths occaſioned by ſmall doſes of this preparation have con- 
fined its uſe to external application, as an eſcharotie z and even then it is 
—— rendered milder, or rather decompoſed by mixture with quicklime. 
But ſome years ago Van Swieten, a diſciple of Boerhaave, and principal phy- 
fician to the Empreſs- Queen, introduced the internal uſe of corrofive ſublimate 
for the venereal diſeaſe. This great phyſician diffolved twelve grains of ſub- 
limate in two pounds of malt ſpirits, and gave this ſolution by ſpoonfuls, di- 
luted copiouſly with emollient liquors. | 

A great 
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A great number of trials made by Van Swieten and many others of the pro- 
feſſion have proved, beyond any poſſibility of doubt, that corroſive ſublimate, 
adnuniſtered in this manner, is a _ anti-venereal, capable of curing in- 
veterate poxes, which have reſiſted the other ordinary preparations of mercury. 
We know beſides, that the internal uſe of corroſive ſublimate has been long 
_ eſtabliſhed amongſt the Tartars and amongſt the Ruſſians, whoſe —. 
manner of living with all ſorts of women expoſes them to a continual accumu- 
lation of venereal diſeaſes. | 
But notwithſtanding theſe powerful motives to confide in this remedy, many 
excellent phyſicians are ſtill deterred from the uſe of it. They obſerve, that 
the uſe of corroſive ſublimate ſeems only to agree with cold climates, and they 
believe that it always has diſagreeable conſequences in ſuch as are hot or tem- 
perate. They think that a number of compleat cures, without any ſeeming 
inconveniencies, do not juſtify the uſe of a ſubſtance which is ſo corrolive, 
that very bad conſequences may be apprehended from it, when it has been 
once introduced into the body. | 

Opinions therefore are ſtill divided upon the internal uſe of corroſive ſub- 
limate. Time and experience muſt decide concerning them. But this is cer- 
wain, that a remedy of this kind cannot be adminiſtered with too much caution, 
prudence, and diſcernment; that every one ought not to pretend to meddle 
with it; and that this, and moſt other very active ſubſtances, are kinds of 
poiſons,” and only become powerful remedies in the hands of able phyſicians. 

If it were once eſtabliſhed, that corroſive ſublimate given internally cures 
venereal diſeaſes radically, and without troubleſome conſequences, we ſhould 
think it certain, that the ſaline combinations of mercury with the other acids 
may be employed as ſafely for the ſame purpoſes; that is, the vitriolic and 
nitrous mercurial ſalts; for theſe ſalts are not more, perhaps leſs, cauſtic 
than corroſive ſublimate : and beſides, the vitriolic and nitrous acids being more 
diſpoſed to. unite with oily matters than the marine acid, they are therefore 
more ſuſceptible of being rendered milder within the body than the corroſive 
ſublimate, which ought therefore to be conſidered as the moſt dangerous of 
all that are uſed in medicine. | 

Sweet mercury, not * corroſive, may certainly be uſed internally, and 
has been ſo a long time. But notwithſtanding the great quantity of mercury 
with which the marine acid in this compound is charged, it ſtill retains ſenſibly 
a ſaline quality, and is purgative, when taken from four grains to 15 or 18. 
It is uſed in the treatment of venereal diſeaſes, particularly when it is intended 
ro Purge. But it is not uſual to attempt the cure of a true pox by this remedy - 
only. The mercurial panacea, which is only apparently ſaline, acts, when 
taken internally, fimply as mercury deprived of its fluidity, but too little 
divided to acquire a ſaline quality in the alimentary canal: accordingly it does 
not generally purge, but rather ſalivate, when given in a large enough quan- 
tity. The doſe of it is from ten grains to twenty-four or thirty. It is to be 
repeated as occaſion ires, and at proper intervals. Several perſons of the 
profeſſion cure the pox by this remedy only. | | 

White precipitate, however it be made, is much more ſaline than ſweet mer- 
cury. Accordingly it excites vomiting, and muſt be given more cautiouſly 
and in leſs quantity ; but it is little uſed. Nevertheleſs, if the propriety 
of uſing corrofive ſublimate were eſtabliſhed, this precipitate may alfo be 
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duce the ſame effects in a larger doe. N | 

No ſenſible effect is produced by the combinations of mercury with ſulphur, 
whether | etbiops or cinnabar, taken internally, and in large doſes. Some phy- 
ſicians therefore reje& theſe mercurial preparations as ofelefs and inactive, This 
is certain, that mercury united with ſulphur has no ſaline quality, and is very 
little ated upon by menſtruums, becauſe it is defended by the ſulphur, nearly 
as the regulus of antimony is in antimony. Cinnabar is uſed nevertheleſs in 
venereal diſeaſes, and ſucceſsfully on certain ogcaſions, and then it is decom- 
poſed by burning. The body of the patient is expoſed to the vapors of 
mercury, which are diſengaged by this burning. Theſe mercurial vapors :n- 
ſinuate themſelves th h the pores of the ſkin, excite ſalivation, and cure 
the venereal difeaſe. This is called the method by fumigation. 

We know yet very little the effefts which are produced by combinations 
of mercury with vegetable acids, if it be true that Keyler's pills have for their 
baſis the acetous mercurial ſalt, as is very probable. We may nevertheleſs 
ſuppoſe, that mercury adminiſtered in this form might produce good effects. 

Laſtly, of all the preparations of mercury, the moſt generally employed is 
<ertainly that called mercurial ointment. It is, as we mentioned above, mer- 
<ury extinguiſhed by trituration with fat. The only method of uſing this oint- 
ment is by rubbing it on the body of the patient, and repeating this friction at 

roper intervals and in proper doſes, till a ſufficient quantity of mercury has 
— introduced to effect a cure. This is called the method of friction. 

This method is more prevalent than the others. It is recommended by the 
beſt phyſicians, and particularly by the learned Aſtruc. The chief motives 
for this preference are, that mercury introduced by this method has no cor- 
roſive quality, and that as much of it as is neceſſary for the cute may be thus 
introduced without inconvenience. | 

Mercury adminiſtered by friction or by fumigation produces no purgative 
or emetic effect, becauſe it does not enter into the body by digeſtion, but is 
immediately introduced into the lymphatic and blood veſſels. There it cir- 
culates, and penetrates into their moſt remote receſſes. When ſufficient doſes 
of it are given, it produces almoſt always a ſalivation more or leſs ſtrong, makes 
the ſymptoms: diſappear, and ſubdues at length the venereal poiſon. 

This is all that we know concerning the effect; produced by mercury. The 
nature of this poiſon, and the preciſe manner of the action of the mercury, 
are ſtill unknown. Many phyſicians believe, that, as mercury is capable of n 
diviſion into very minute but weighty globules, theſe globules act mechanically 
by their number and by their weight upon the lymph, which they ſuppoſed 
to be thickened and coagulated by the venereal poiſon, and which by this 
action of the mercury was attenuated, divided, and reſtored to its ordinary 
ſtate. But this opinion, although one of the moſt ſpecious that has appeared 
upon the ſubject, is nevertheleſs far from the truth; for if this opinion were 
juſt, mercury could only, while it was fluid and in its proper ſtate, cure the 
venereal diſeaſe. But experience has proved inconteſtably, that mercury in a 
faline ftate, ſuch as it is in corroſive ſublimate, and conſequently deprived 
of all the properties of ordinary mercury, cures the pox effectually, and par- 
aicularly in a doſe infinitely leſs than when it is adminiſtered by friction or 
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Hitherto it ſeems to have been believed, that merqury in the mereynab oing# 
ment is only divided, diſperſed, and interpoſed betwint the parts. of the fut, 
without being truly: diſſolved and combined; and this undoubtedly has given 
cauſe to the above · mentioned opnion- We arc nevartheleſs cortain, that much 
of the mercury contained ia the ointment is: really combined either with the 
acid, or with the whole ſubſtance of the fut. This being eſtabliſhed, may we 
not conclude, that mercury cannot cure the venereab diſeaſe but when it is 
really diſſolved, and deprived: of its properties of fluid mercury; that only 
the, portion of mercury in the ointment, which is thus combined, affects the 
cure, and that the other portion. of the mercury, which, remains in its naturaſ 
ſtate in the ointment (for much of the mercury is in this. ſtate) paſſts into 
the body without producing any effecb; for h neaſon the mercurial ſalts 
cure in much leſs doſes than the mercuriabomtmend;- that, laftly, if the portion 
of mercury introduced into the body in its proper ſtate: by friction or fumi- 
gation contributes to the cure, the reaſon of it is, that the moſt divided part 
of this mercury unites within the body with forme greaſy or other ſubſtance witk 
which it is capable of combining? 

If this be true, ought we not to ſearch for ſome new combination of mer- 
cury, which ſhall be at the ſame time very ſoluble and free from cauſticity ? 
Such a remedy would certainly be very precious. For although the mercury 
of the mercuria} ointment is not cauſtic, and although the method by friction 
is undoubtedly the moſt advantageous and certain, it is not however free 
from inconvenjencies. It frequently expoſes to. dangerous falivations, accom- 
panied with very troubleſome- accidents; and. if to avoid them, the quanti 
of ointment be diminiſhed, and the intervals of the ſeveral frictions. . 
by which indeed theſe accidents are avoided, the cure then is not only of a 
tedious length, but is alſo ſometimes imperfect, or lefs certain. 

But have we reaſon to flatter ourſelves with. the hopes of finding ſuch a prepa- 
ration of mercury? If we conſider that mercury has been tried in a great variety 
of methods, and by very able chemiſts, and that, notwithſtanding, no preparation 
has yet been found free from inconveniencies, we ſhall be apt to deſpair of m 
ſucceſs in this inquiry. But on the other fide, if we reflect on the nature. and | 
properties of mercury; if we conſider that this lar ſubſtance, as we haue 
ſeen in the preſent article, is perhaps one of thoſe: which may be combined 
in the greateſt variety of manners; that it is acted upon by a every ſolvent, 
we may ſtill have hopes of finding a mercurial preparation, noe only. much 
ſuperior to thoſe hitherto known, but which perhaps ſhall be attended with no 
INCONVENIENCE. | eig, e cid vid em: t 

The uſe of mercury is not confined to che venereal diſeaſe, We have 
ſeen, that its antivenereal quality was diſcovered from its property of curing the 
| itch, even the moſt malignant; and, in fact, it does cure much more readily 
and efficaciouſly than any other remedy, not only the ſeveral kinds of the. itch, 
[- but alſo many other cutaneous diſeaſes more or leſs ſimilar to the itch, and 

| which are very various. | ln 87 | | 
Another medicinal quality of mercury is, that of deſtroying the worms: and 
inſects of all kinds which are apt to infeſt the human body, either int 

or externally. In the cure of theſe two latter kinds of diſeaſes, the fame pre- 

parations of 'mercury, but ſmaller quantities, are employed as tor the venereal 


diſeaſe. 
| _ Laſtly, 
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_ Laſtly, ſome abſervations made lately by able phyſicians ſeem to give hopes, 

that by mercury another ſcourge more terrible, but fortunately 493 
than thoſe diſeaſes above - mentioned, namely, the madneſs occafioned the 
bite of a mad dag, may be cured. Bur this effect of mercury is not ſufficiently 
eſtabliſhed, and requires to be confirmed by many new obſervations, which 
would require a conſiderable time, ſince happily the occaſions of trying them 
are not very frequent. | | 

Phyſicians, truck with the ſurprizing ſucceſs of mercury in certain very 
obſtinate and otherwiſe incurable diſeaſes, were induced to try it in moſt of 
the other diſeaſes which were incurable by the ordinary remedies, and par- 
ticularly in thoſe which were attributed, as well as the venereal diſcaſe, to a 
| thickneſs or coagulation of lymph, ſuch as the ſcrophula, cancers, ſchirrhus, 
and others -of this kind. But mercury was not found to have any good effect 
in theſe diſeaſes 3 and ſome diſeaſes, ſuch as the ſcurvy, the ſymptoms of which 
are ſo like thoſe of the pox that they cannet eaſily be diſtinguiſhed, were not 
only not diminiſhed, but aggravated by mercury. 

We may mall however hope, that ſo — a remedy may be employed 
ſucceſsfully in other diſeaſes Perhaps far this purpoſe only fome new method 
of Preparing it is wanting. But even at pteſent, it is one of our moſt valuable 
remedies. | | 
 . CCCCXLV. MERCURY (ANIMATE D). This is mercury 
purified by alchemical proceſſes, for the preparation of the philoſophers ſtone, 
. CCCCXLVI. MERCURY (SWEET). Sweet mercury, called 
allo aguila alba, is corrglive: ſublimate combined by further operations with all 
the mercury which it can receive, and afterwards ſublimed thrice. 

To make ſweet mercury, corroſive ſublimate is to be triturated carefully 
in a (glaſs mortar with fluid mercury, which is to be added gradually as it diſ- 
appears. This is to be continued till the corroſive ſublimate is ſaturated and 
will receive. no more mercury, which is known by the globules not diſappear- 
ing by trituration. Lemery ſays, that corroſive ſublimate can only receive 
about thiee quarters of its weight of freſh mercury ; nevertheleſs a larger quan- 
tity, a half, may without inconvenience be added, becauſe thereby the cor- 
roſive ſublimate will be more perfectly edulcorated, and the ſuperabundant 
mercury will be eaſily diſeng ; as we ſhall ſoon ſee. _ 

. The corroſive ſublimate receives from the mercury with which it is triturated 
a blackiſh-grey color, which color mercury always acquires when it is much 
divided, and ſtill retains its metallic ſtate. This grey matter is to be put into 
one or more matraſſes with ſhort necks, or rather into the veſſels c me- 
dical phials, ſo, that ewo=thirds of the containing veſſel ſhall be empty for the 
ſake of the ſuhlimation. 5 AT 3 
- Theſe mattaſſes are to be placed in a ſand- bath, and ſunk in ſand to the height 
of the contained matter. Ihe fire is then to be gradually augmented till we 
. ſee that the ſublimation begins. It is then to be kept in this ſtate till it be 
all ſublimed, and attached to the top of the veſſel, excepting a ſmall portion 
of fixed matter which remains at the bottom. When the matraſſes are cold 
they are to be carefully broken. The white compact ſublimarte is to de ſeparated. 
from: ſome leſs white and denſe adheting to the neck of the veſſel, to be again 
ꝓpodered, and ſublimed a ſecond and a third time in the ſame manner, always 
_ taking care to ſeparate each time _ compact white maſs from that part which 
; | 6gg2 has 
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has leſs of theſe qualities. The ſweet mercury is then in its molt perfect ſtate; 
a white, heavy, ſemitranſparent maſs, fmooth as glaſs in its convex part, where- 
it adhered to the veſſel. | | 

In theſe operations no mortars muſt be employed, upon which the acid or 
the mereury of the corroſive ſublimate can act: therefore neither marble nor- 
metal mortars are proper, but thoſe made of glaſs. , 

Although the crude mercury which is triturated with the corrofive ſublimate* 
is joined to it ſuperabundantly, and contracts with it a certain degree of union, 
this union is not nearly ſo intimate as it may be, and as it is after the perfect 
dulcification of the corroſive ſublimate; for if we take internally corroſive ſub- 
limate impregnated by trituration alone, with all the crude mercury which it can 

erfectly extinguiſh, it would produee nevertheleſs very violent corroſive effects. 
by ſublimation then the new mercury is completely combined with the acid 
of corroſive ſublimate, which is thus rendered milder. The external mark 
of this intimate combination is the change of color from an __ grey, which. 
the matter had before ſublimation, to a tranſparent white, which it afterwards: 
acquires. This opake grey color proceeds, as we ſaid, from the mercury pre- 
ſerving its metallic ſtate, which it does becauſe ic is not intimately. enough 
combined with the acid; and the white, tranſparent, ſaline appearance is a cer-- 
tain ſign of this intimate combination. | 

One or two ſublimations are not ſufficient to change entirely the corroſive 
ſublimate into ſweet mercury; experience ſhews that three ſubhmations are 
neceſſary. The mereurial ſublimate may then be taken internally without 
danger. It is no longer corroſive, nor retains any more of its ſaline property 
than is ſufficient to render it purgative in a doſe from four or five to twenty- 
four or thirty grains: and if ſweer mereury be fublimed eight or nine times, 
or perhaps leſs, it loſes its purgative quality, and is then called MR CcU RIAL 
Panacta. See PANACEA. . 

The matter which adheres to the neck of the retort, particularly in the firſt 
ſublimations, is an imperfe& combination of crude mercury with. corroſive 
ſublimate, and muſt therefore be ſeparated from the reſt of the maſs. When 
the quantity of crude mereury triturated with corroſive ſublimate is more than 
can be united with it into ſweet mercury, the ſuperabundant mercury remains in 
irs metallic ſtate, and gives a pre or blackiſh color to the ſweet mercury. This 
ſuperabundant — may be diſengaged by ſubliming in a -xetort,. as Stahl. 
propoſes,” and as Mr. Baron remarks in his Notes on Lemery. ; 

The fixed matter which remains at the bottom of the matraſs is quite 
extraneous to the mercurial fublimate. It is a portion of earthy. ſubſtances 
proceeding from the falts employed in the preparation of cortoſive ſublimate, . 
and which this ſublimate had carried along with it- in- ſublimation; - For, in: 

neral, volatile bodies are capable of carrying along with them a part of the 
Exed bodies with which they happen to be mixed, particularly when they are 
' expoſed to a ſtronger heat than is neceſſary for their ſublimation. For this 
purpoſe no union betwixt the fixed and the volatile bodies is neceſſary. This 
is done by a purely mechanical impulſion of the volatile parts againſt the parts 
of the fixed body. Hence the heavieſt volatile bodies-muſt produce this effect 
more ſenſibly than thoſe which are lighter. Accordingly, the ſublimates of mer- 
cury, which are certainly the heavieſt of all volatile bodies, produce this effect 
ſurprizmgly. For in the operation for ſweet mercury, ſometimes- * 
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of the matraſſes im which the ſublimation had been made, and which adhere 
to the matter which is again to be ſublimed, are raiſed along with the mercurial 
ſublimate. Mr. Beaume has frequently found large fragments of glaſs in the 
middle of maſſes of the ſublimates, which had been made in great works, where 
the ſame care and attention are not given. as in the ſmall operations of chemical 
laboratories, | | | 

Lemery remarks, that ſweet mercury acquires a' yellowiſh color when it is. 
triturated. This color proceeds from the quantity of mercury being conſider- 
able with reſpect to the acid; for that is the ordinary color of mercury hen it 
is much divided, and has not its metallic luſtre, as we ſee from the example of 
the precipitate per ſe, of turbith mineral, and other preparations of mercury 
which are in this ſtate. See Mercury, and SUBLIMATE (CORROSIVE); | 

CCCCXLVH. MERCURY of PHILOSOPHERS. Alche- 
miſts have given the name of mercury to many other things beſides the metallic 
ſubſtance — ſo called. I his latter they call ordinary mercury, and value 
it little. e cannot preciſely ſay what they meant by their mercury, from the 
obſcurity of their writings, and alſo from their different deſcriptions of the matter. 
No term is more frequently uſed by them than this. In every page of their 
writings we find the words mercury, mercurification, &c. Probably they had 
not all the ſame idea annexed to the term philoſophical mercury. The molt pro- 
bable opinion upon this ſubject is, that this mercury is the metallic principle 
which Beccher has called mercurial earth: See EARTH (MeRcuRIaL), and the 
following article. | 

CCCCXLVIII. MERCURIFICATFION. Mercurification is 
an alchemical operation, by which metals are ſaid to be reduced into a 
fluid, heavy, opake, and ſhining liquor, like ordinary mercury; or by which 
the mercurial. principle may be extracted from metals, and obtained in the form. 
of quickſilver. But theſe mercurified metals, or their mercurial principle 
rendered ſenſible, are a kind of philoſophical mercury, which, although th 
reſemble ordinary mercury,. are nevertheleſs ſaid, by perſons exerciſed. in ſuc 
| ſtudies, to differ from it conſiderably, by having a greater ſpecific gravity, by 
more effectually - penetrating. and. diſſolving metals, by a ſtronger adheſion to 
theſe, and by a leſs volatility. | 

We may find in the books of many authors, who, though not alchemiſts, 
give more or leſs attention to theſe ſubjects, a great number of proceſſes for 
mercurification,. or for obtaining the mercury of metals; moſt of which are very 
long, laborious, confuſed, and conſequently ſubject to fail. The detail of theſe 
proceſſes would be too long. An account of the principal. of theſe operations 
may be ſeen in Funker's Conſpetius Chemie. We ſhall only mention ſome of 
the eaſieſt mercurifications, extracted from the moſt modern authors, as Wallerius 

and Teichmeyert. 352 

If cinnabar of antimony made with corroſive ſublimate be diſtilled, we ſtall. 
obtain, by reviving the mercury, a larger quantity of mercury than. was ori- 
ginally in the corroſive ſublimate. 6 . 

If a corroſive ſublimate be prepared with ſpirit of ſalt and fluid mercury, and 
if calx or filings of ſilver be ſeveral. times ſubhmed together with this corroſive 
ſublimate, a part of the ſilver will be changed into mercury. 

Very fine filings of iron, expoſed during a year to the air, and afterwards well. 
. triturated in a. mortar, and cleanſed from duſt and extraneous matter, then. 

| | _ expoſed; 


ie a EE 'T 


Auring another year to the air, and, laſtly, diſtilled in a retort, fur- 
"nithes à hard matter which attaches itſeif to the neck of the retott, and with 
his matter a litvle mercury. Tuirhmeyert. Ca phe 
wy vr cake ef copper be mixed with fal ammoniac, and this mixture expoſed 
"Qtring/a certain time to air, and diſtilled with ſoap, mercury will be obtained. 
If luna cornea or plumbum corneum be mixed with an equal weight of 
very concentrated ſpirit of ſalt. digeſted together during three or four weeks, 
then an equal quantity of black flux and Venice ſoap added to it, and the 
hole matter diſtiked in a glaſs retort, ſome mercury will paſs into the 
Tpheſe experiments are important and eafily made, but have not been repeated 
by modern chemiſts; for which we fee no other reaſon than the ſmall hopes of 
"their ſucceeding. H they ſhould ſucceed, they would aſcertain the exiſtence of 
a mercurial — in metals, and would ſo much mort confirm the theory of 
Beccher, as all the experiments above-mentioned are made wich the marine 
Acid, which that chemiſt fuppoſes to contain the mercurial earth. The con- 
cluſion deducible from theſe experiments would be, that, by introducing a 
ſuperabundant quantity of mercurial earth Fmto metals, a true mercury might 
be obtained from them. See METALS. | | 
Many other proceſſes for mercurification may be ſeen in authors who have 
treated of this matter, particularly in Junker's book above quoted, in which 
marine acid is not employed, but other ſaline matters, or ſublimation through 
the burning fuel, with concourſe of free air, in Geber's manner. In this 
latter cafe, we muſt look for the mercurial ſubſtance in the metallic fames and 
flowers; and if any ſuch ſubſtance be obtained, it muſt evidently proceed from 
the decompoſition of the metallic matter employed, 
Mr. Groſſe ſays, in the Memoirs of the Academy, that he obtained mercury 
from lead by an eaſier and ſimpler proceſs than thoſe abeve-mentioned. This 
cConſtſts in ſaturating perfectly ſome good nitrous acid with dead, which may be 
done effectually by employing more lead than the acid can diſſolve; and from 
this futon, according to Mr. Groſſe, a grey poder is precipitated, in which 
mercury is difcovered. This experiment _ ſhort, Meſſrs. Macquer and 
' Beaume repeated it with due attention in their Courſe of Chemiſtry; but they 
did not find the grey mercurial powder mentioned by Mr. Grofle. As the 
exactneſs and veraciry of that able chemiſt are well known, we muſt believe 
that the lead which he employed contained fome extraneous mercury, which 
might eaſily happen in a laboratory. The ſame thing has poſſibly happened in 
other experiments of 'mercurificationz and this proves how circamſpett we 
*--ovght to be in drawing concluſions. | F 
ScccxLIx. METALS aud METALLISATION. 
Under the general name metal, we comprehend here not only the metals pro- 
perly ſo called, but alſo the ſemimetals, or all matters which have the eſſential 
metallic properties, which we fhall here recount. Thus the word metal and 
metallic ſubſtance will be ſynonimous in this article. £ 
| Metallic ſubſtances. form a claſs of bodies not very numerous, of very great 
importance in chemiſtry, medicine, arts, and the ordinary affairs of life. Theſe 
_ ſubſtances have very peculiar properties, by which they differ from all other 
* bodies. 5 | * e . 
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The: natural bodies from, which, metals differ the leaſt are earthy and pyritous 
matters, on account of their ſolidity and denfity., Matals. and. Rones are, naver- 
theloſs, very different, the heavieſt. ſtones which. ara unmetallic being much 
lighter than the lighteſt metals. A cubic fogt af marble weighs 252 pounds: 
and an equal, bulk, of tin, r metals, 9 pounds. The 
difference is much greater when, the weight of ſuch. a is. compared with 
that of gold, a cubic foot of which, is 1326 pounds, 

ity, is another quality which, metals, poſſeſs. emipgntly ; the opacity of 
metals being much greater than cha opacity of any unmetallic wbſtance, _ 

This great; opacity, of metals. is a; conſequence. — their denſity, and. theſe, two. 
properties produce a thirq, peculiar alſo. to metals, namely, a capacity of reflect- 
ing infiniteh) more light than any other body: hence metals whole: ſurfaces. are 
poliſhed, form mirrors repreſenting the images of bodies, more clearly than any” 
other matter. Thus looking -glaſſes produce their reflexion, mere by the 
filvering, which is a covering ot metal upon their ſuzfaces., Lo this reflective 
property metals. owe their pecular luſtre, called the metallic luſtre. 

Although the ſeveral metallic ſybſtances differ conſiderably in, hardneſs and 
— we may ſay in genera}, that they, are leſs hard and. leſs. fuſible than 

ure earths, 

- Metals cannot unite with any earthy. ſubſtance, not even with, their owe. 
earths, when theſe are deprived of their metallic ſtate: hence when they a. 
melted, they naturally run into globes, as, much as the abſolute gravity of their 
maſs, and their preſſure upon the containing veſſels, will allow. Accordingly, 
the ſurface of a, metal in fuſion is always convex, A; metal in that ſtate always 
endeavors to acquire a ſpherical form, which ic does. more perfectly as the mals. 
is leſs. This effect is very ſenſible in quickfilver, which is nothing but a metal. 
habitually fluid or fuſed. A maſs of — pounds of mercury, contained in a 
ſhallow, wide · mourhed veſſel, is ſo ſpread out, that its upper ſurface is almoſt 
far, and the convexity is not very ſenſible but at its circumference : on the 
contrary, if we put very. ſmall maſſes of mercury into the ſame veſſel, as, for 
inſtance, maſſes weighing: a grain each, they become ſo round as to. ſeem perfect 
globes. This; effect is partly. ccaſioned by the inaptitude of metals to unite 
with the veſſels containing them when in fuſion; by which quality the whole 
affinity which ſubſiſts hetwixt che integrant parts of theſe metals is capable of 
acting; and partly alſo by this affinity, which diſpoſes the integrant parts to 
come as near to each other as they can, and conſequently to form a ſphere. 

This property is not pecuhjar to melted metals, but to all fluids, when con- 
. to bagies ſolid or fluid, with which they have no tendency to unite. 
Thus, for inſtance, maſſes of water upon oily bodies, or oily maſſes, upon bodies 
maiſtened — png — a ow ſo ry nearer to the e 2 
they ate . Even. a large oil poured. upon a watery. liquor, 
— it ſnall be ſurrounded = - hg —— a ered Dere. — 

All metals are in general ſoluble by all acids; but often theſe ſolutions 
require particular treatment and circumſtances. which are mentioned under the 
articles af the ſeveral metals, With acids, they form neutral ſalts with metallic. 
baſes, Theſe ſalts have all more or leſs, cauſticigy, which, proceeds from the 
little intanzagy of union ber wing the acid and metall, and from the great weight 
af: the latter ſukſtance. Ther affinity of metals is. leſa than, of a, orbent carths. 
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and alkaline ſalts to acids; and therefore any metal may be ſeparated from any 
acid by theſe earthy and ſaline alkalis. 
Alkaline ſalts are capable of acting upon all metallic ſubſtances, and of keep- 


ing them diſſolved by —.— — — | | 
unite 


Metals may in general with ſulphur and liver of ſulphur. With 
ſulphur they form compounds reſembling the peculiar ſubſtance of ores, which 
are generally nothing elſe than natural combinations of ſulphur and metal. 
Metals have leſs affinity with ſulphur than with acids; hence ſulphur may be 
ſeparated from them by acids. Some exceptions from theſe general rules, con- 
cerning the affinity of metals to ſulphur andiliver of ſulphur, and concerning 
their ſeparation from ſulphur by acids, may be ſeen under the articles of the 
ſeveral metals. But theſe exceptions do probably take place, only becauſe we 
have not yet found the method of ſurmounting ſome obſtacles which occur in 
the ordinary methods of treating certain metals. 

All metals may in general be united with-each other, with which they form 
different allays which have peculiar properties; but this rule alſo is not without 
ſome exceptions. See ALLay and AMALGAM. 

Metals have ſtrong affinity with the inflammable principle, and are capable 
of receiving it ſuperabundantly. 

* Laſtly, oily ſubſtances ſeem to be capable of acting upon all metals. Some 
metals are eaſily and copiouſiy diſſolved by oils, and perhaps they might all be 
found to be entirely ſoluble in oils, if the methods known in chemiſtry were 
tried for the accompliſhment of theſe ſolutions. 

The properties above-mentioned agree in general to all metallic ſubſtances : 


but, beſides the properties peculiar to each metal, ſome properties are common 


to a certain number of them; and hence they have been divided into ſeveral 


claſſes, 
Thoſe metallic matters which, when ſtruck by a hammer, or ſtrongly com- 


— 


| preſſed, are extended, lengthened, and flattened, without being broken, (which 


property is called du#ility or malleability) and which alſo remain fixed in the 
moſt violent and long continued fire, without diminution of weight, or other 
ſenſible alteration, are called perfect metals. Theſe perfect metals are three; 
gold, ſilver, platina. | | | | 

The metallic matters which are ductile and fixed in the fire, to a certain 
degree, but which are deſtroyed by the continued action of fire, that is, changed 
into an earth deprived of all the characteriſtic properties of metals, are called 
imperſe# metals, Of this kind are four; copper, iron, tin, lead. 

The metallic ſubſtances which, as well as the imperfect metals, loſe their 
metallic properties by expoſure to fire, but which alſo have no ductility nor 
fixity, are diſtinguiſned from the others by the name of ſemi- metals. Of this 
Claſs are five; regulus of antimony, biſmuth, zinc, regulus of cobalt, and regulus 
of arſenic. | | N 
Lay. mercury, which has all the general properties of metals, makes a 


dlaſs ſeparate from the others; becauſe in purity and gravity it is ſimilar to the 


rfe& metals, and in volatility to the ſemi-metals. Its fuſibility alſo ſo far 
ſurpaſſes that of any other metallic matter, that it is ſufficient to diſtinguiſh it 
from all, and to give it a diſtin claſs, We have enumerated, therefore, in 
all, thirteen metallic ſubſtances, two of which only were unknown to the-an- 
mY | cients 
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cients, namely, platina and regulus of cobalt. We have reaſon to wonder that 
theſe two metallic bodies, and particularly platina, which is a perfect metal, 
ſhould have remained unknown till lately. 

This may give us cauſe to hope, that if natural hiſtory and chemiſtry be care- 
fully cultivated, as they have been ſince the renovation of the ſciences, we 
may ſtill make eſſential diſcoveries in this way. Mr. Cronſtedt has given, in 
the Swediſh Memoirs, a deſcription of a metallic matter, which, as he ſays, 
appears to be a new ſemimetal diſtinct from the others. In that caſe, this 
would be the fourteenth metallic matter known, and the third lately diſcovered : 
but as, ſince the Memoir of Mr. Cronſtedt, this new ſemimetal has not been 
examined by chemiſts, it is yet but little known; and therefore further expe- 
riments ſeem requiſite to decide whether it ought to be admitted as a new 
——_—— nd bodies by being capable of ſeparati 

As chemiſts can only know compou ies in 1 
the principles of ſuch bodies, and — of re - uniting | rinciples ſo — 
reproduce ſuch compounds as they were originally ; and as hitherto they have 
not been able to accompliſh any ſuch decompoſition upon the perfect metals; 
hence, if all the other metallic ſubſtances were equally inalterable, we thould 
be very far from having certain notions concerning metals in general : bur 
if we except gold, ſilver, and platina, all the other metallic matters are ſuſ- 
ceptible of decompoſition and of recompoſition, at leaſt to a certain degree; 
and the experiments of this kind made by chemiſts, and chiefly by the modern 
chemiſts, have thrown much light on this important ſubjeR. 

We may obſerve, that even if we had not been able to decompoſe any 
metallic ſubſtance, we might ſtill, by — 2 the eſſential properties of 
n a, che cee and eſpecially the graviey which they poli 

The ſolidity, the conſiſtence, an ally vity whic in 
a degree fo ſuperior to all other bodies, would 2 allowed us to doubt 
that the earthy element, of which theſe are the characteriſtical properties, enters 
largely into their compoſition, and makes their baſis, | 

The facility with which they combine with almoſt, all inflammable matters, 
and with all thoſe which have great affinity with phlogiſton, ſuch as acids ; 
joined to their incapacity of being allayed with meagre matters that are purely 
earthy or purely watery, which have no diſpoſition to unite with phlogiſton ; 
would alſo have furniſhed very ſtrong motives to believe, that the inflammable 
principle enters largely into the compoſition of metals. X 

We muſt acknowledge, however, that theſe conſiderations would only have 
furniſhed concerning the exiſtence of the inflammable principle in metals, but a 
ſimple probability, very far from the compleat proof we now have: but the 
combuſtibility of all metals capable of decompoſition by this method, and of a 
ſubſequent reduction with all their properties, by the rejunction of the inflam- 
mable principle, furniſhes the cleareſt and the moſt ſatisfactory demonſtration 
that we have in chemiſtry. We ſhall now mention what is known upon this 


ſubject, and the conſequences neceſſarily reſulting. 

(3) See Nick. Mr. Fufti pretends that he has diſcovered a new metallic ſubſtance 
contained in yellow mica. is he ſays was of a blackiſh-grey color ; but when mixed 
— 2 — the luſtre, without deſtroying the m ity of that metal, though 
itſelf 18 brittle, | 
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The deſtructible metals preſent exactly the ſame phenomena as all other 
bodies containing the inflammable principle do, in the ſtate of combuſtion. 
When expoſed to fire, without acceſs of air, that is, in cloſe veſſels, they 
become red-hot, melt, or ſublime, according to their nature: but they receive 
no alteration in their compoſition from fire applied in this manner, and they are 
afterwards found to be exactly in the ſame ſtate as before. In this reſpect, 
they reſemble perfectly all bodies which contain no other inflammable matter than 
pure phlogiſton. | 

But when imperfe& metals are expoſed to fire, with acceſs of air, as, for 
inſtance, under a muffle in a furnace which is made very hot, then they burn 
more or leſs ſenſibly, as their inflammable principle is more or leſs abundant, or 
more or leſs combined. Some of them, as iron and zinc, burn with a very 
lively and brilliant flame; but this flame is of the ſame nature as that of char- 
coal, of ſulphur, of all bodies, the combuſtible principle of which is pure 
phlogiſton, and is not in an oily ſtate, that is, furniſhes no ſoot capable of 
blackening. : | —— 

Alſo the imperfect metals detonate with nitre, when all the circumſtances: 
which that detonation requires are united. See DETONAT1ON of NirR E. Their 
phlogiſton is conſumed by this method much more quiekly and compleatly than 
by ordinary calcination or combuſtion. I heir flame is alſo much more lively 
and brilliant; and ſome of them, as iron and zinc, are uſed in compoſitions for 
fireworks, from their very vivid and beautiful flame. | | my 

Nitre is alkaliſed by theſe metallic detonations exactly in the ſame manner as 
in its detonation by coals. | | 
_ Laſtly, imperfe& metals being treated with acids which have an affinity with 
phlogiſton, that is, with the vitriolic and nitrous acids, are deprived alſo by 
theſe acids of a more or leſs conſiderable part of their inflammable principle: 
They give a ſulphureous quality to vitriolic acid, and are even capable of furniſh- 
ing — with that acid. | Hazen « 

Although the experiments now mentioned were the only proofs of the 
exiſtence of an inflammable principle in metallic ſubſtances, theſe would be 
ſufficient to eſtabliſh it inconteſtibly. But we: ſhall ſee, when we continue to- 
examine the phenomena attending the decompoſition of metals, that thoſe are 
not the only proofs. | | (EDS. BUR od 

If the inflammable matter which ſhews itſelf ſo evidently" in the burning of 
metals, is really one of their conſtituent parts, their eſſential properties muſt. 
be altered in proportion to the _—_— of it taken from them; and this evi- 
dently happens upon trial; for the reſiduum of metallic matters, after calcina- 
tion, departs from the metallic character, and approaches to the nature of 
mere earth. The opacity, brilliancy, ductility, gravity, fuſibility, volatility, 
in a word, all the properties by which metallic ſubſtances differ from —.— 
earths, diminiſh or entirely diſappear, by taking from them their inflammable 
principle; ſo that when their calcination has been carried as far as is poſſible, 
they reſemble mere earths, and have no longer any thing in common with metals. 
Theſe earths can no longer be combined with acids or with metals, bur are 
capable of uniting with pure earths, They are then called calxes or metallic 
' earths, See Carxes (METALLIC). . | Dos . well bh 1 
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We muſt obſerve concerning the decompoſition of metals, 1. That when only 

a ſmall quantity of inflammable principle is taken from metals, a ſmall quan- 
tity only of calx is formed, and the remaining part continues in the metallic 
ſtate: hence, as the portion of calcined metal can no longer remain united witli 
the undeſtroyed metal, it ſeparates in form of ſcales from the ſurface of the 
metal, when the calcination has been performed without fuſion, as generally 
happens to iron and to copper; or theſe ſcales float upon the ſurface of the 
melted metal when the calcination is performed during fuſion, becauſe the calx 
is ſpecifically lighter than the metal, as happens to the very fuſible metals, as 
tin, lead, and moſt of the ſemimetals. 5 

2. The imperfect metals are not all equally eaſily and compleatly calcinable. 

In general, as much of their phlogiſton may be eaſily taken from them, as is 
ſufficient to deprive them of their metallic properties; but the remaining por- 
tion of their phlogiſton cannot ſo eaſily be driven from them. Some of them, 
as copper, reſiſt the firſt calcination more than the reſt ; and others, as lead 
and biſmuth, may be very eaſily calcined, but only to a certain degree, and 
retain always obſtinately the laſt portions of their inflammable principle ; laſtly, 
- others, as tin and regulus of antimony, may not — be ealily and quickly 
calcined, but alſo much more completely. All the other metals partake more 
or leſs of theſe properties relating to their calcination. In general, if we except 
the labors of alchemiſts, which are not much to be depended upon, we have 
not yet made all the proper efforts to arrive at a perfect calcination of the 
ſeveral metallic ſubſtances ; which, however, is abſolutely neceflary, before we 
can arrive at a complete knowledge of the nature of their earths, as we ſhall 
afterwards ſee. | 

When metallic earths have loſt but little of their phlogiſton, and are expoſed 
to ſtrong fire, they melt and are reduced to compact maſſes, ſtill heavy and 
opake, although much leſs ſo than the metals, and always brittle and abſolutely 
unmalleable. If the calcination has been more perfect, the metallic earths 
are ſtill fuſible by fire, but leſs eaſily, and convertible into brittle and tranſ- 
parent maſſes poſſeſſed of all the properties of glaſs, and are accordingly called 
metallic glaſſes. Theſe glaſſes do not poſſeſs any of the properties of their metals, 
excepting that they are ſpecifically heavier than other glaſſes, that they are 
capable. of being attacked by acids, and that the glaſſes of the ſemimerals are 
ſomewhat leſs fixed than unmetallic glaſſes. Laſtly, when the calcination 
of metals has been carried to its greateſt height, their earths are abſolutely 
fixed, and unfuſible in the fire of our furnaces, and poſſeſs no longer the ſolu- 
bility in acids by which metals are characteriſed, 

Theſe are the princi * which metals ſuffer by loſing their phlogiſton. 
They are thus changed into ſubſtances which have no properties but thoſe of 
earth. This is a. certain proof that the inflammable principle is one of their 
conſtituent . - But we have alſo other proofs of this important truth. The 
reduction of metallic calxes into metal, by the addition of phlogiſton alone, com- 
— the proof; and the whole forms one of the cleareſt and moſt ſatisfactory 

emonſtrations in all the ſciences. This reduction is effected in the following 
I the earth of metal be mixed with any inflammable matter, which either 
is, or can be changed into the ſtate of coal, together with ſome ſalt capable of 
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facilitating fuſion, but which, from its quantity or quality, is incapable of 
receiving the inflammable principle; and if the whole be put into a crucible, 
and the fuſion promoted by a fire gradually raiſed; then an efferveſcence 
will happen, accompanied with a hiſſing noiſe, which continues a certain 
time, during which the fire is not to be encreaſed; afterwards, when the whole 
has been well fuſed, and the crucible taken from the fire and cooled, we ſhall 
find at the bottom, upon breaking it, the metal, the earth of which was em- 
ployed for the operation, poſſeſſed of all the properties which it had before 
calcination and reduction. See RepucT1ON. 5 

We cannot doubt that this wonderful transformation of an earthy ſubſtance 
into a metal is ſolely cauſed by the phlogiſton paſſing from the inflammable 
matter to the metallic earth; for, firſt, in whatever manner, and with what- 
ever ſubſtance metallic earths be treated, they cannot be ever reduced into 
metals without a concurrence of ſome ſubſtance containing phlogiſton. adly, 
The nature of the ſubſtance which is to furniſh phlogiſton is quite indifferent, 
becauſe this principle is the ſame in all bodies containing it. 3. Laſtly, if after 
the operation the ſubſtance furniſhing the phlogiſton be examined, we ſhall 
— it has loſt as much of that principle as the metallic earth has 

The facts related concerning the decompoſition and the recompoſition of metals 
prove inconteſtably, that they are all compoſed of earth and phlogiſton. But we 
do not yet certainly know whether theſe two be the only principles of metals. 
We might . affirm this, if we could produce metals by combining phlogiſton 
with ſome matter which is certainly known to be ſimple earth. But this hitherto 
has not been accompliſhed ; for if we try to treat any earth, which has never 
been metallic, with inflammable matters, we ſhall perceive that theſe ſimple 
earths are not combinable with phlogiſton, ſo as to form metals. We ſhall even 
perceive that the metallic earths. reſiſt this combination, and are incapable of 
reduction into metal, when they have been fo' mueh calcined as very nearly to 
approximate the nature of ſimple earths. 

Theſe conſiderations, addeU to this, that we cannot eaſily conceive how, from 
only two certain principles, ſo many Very different compounds as the ſeveral 
metallic ſubſtances are, ſhould refult, are capable of inducing a belief that 
ſome other principle is added to theſe two already mentioned in the compo- 
ſition of metals. | | 

Many great chemiſts, and particularly Becker and Stahl, ſeem to be con- 
vinced of this opinion; and chiefly from the experiments concerning the mer- 
curification of metals, they believe that this third 1 exiſts copionſly in 
mercury ; that it is' of a mercurial nature; that it exiſts in marine acid, to 
which it gives its ſpecific character; that by extracting this mercurial principle 
from marine acid, or any other body containing it coprouſly, and by combining 
it with ſimple earths, theſe may acquire a metallic character. and be rend 
capable of — .—— and of being completely metallifed. 

Theſe chemiſts admit alſo, and with probability, a different proportion of 


metallic principles in the ſeveral metals, and believe, that icularly the 

inciple which they call mercurial earth exiſts more copiouſly and ſenſibly 
in certain metals than in others. The moſt mercurial metals, actording to 
them, are mercury, ſilver, lead, and arſenic. Moſt chemiſts diſtinguiſh from 
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the other metals, ſilver, mercury, and lead; which they call white metals, lunar 
metals, or mercurial metals. | 
All theſe conſiderations being united, and others too many to be mentioned, 
ive ſome probability to the exiſtence of the mercurial principle in metals. 
e muſt however acknowledge, that the exiftence of this principle is only 
merely probable, and, as Stahl obſerves, is not nearly fo well demonſtrated as 
that of the inflammable principle: we may even add, that we have ſtrong 
motives to doubt of this exiftence. 
As marine acid, mercury, arfenic, and even the other ſubſtances in which 
the mercurial earth is ſuppoſed to abound, are very volatile, and that none 
of the properties — to it ſhew that it is fixed, it ſeems, if it does exiſt, 
to be neceffarily volatile. The chemiſts who admit it, conſider it as volatile, 
ſince one of the methods beft atteſted for the mercurification of metals is by 
ſubliming them through charcoal in Geber's manner, and ſince it is chiefly 
in the formed by the metals, that chemiſts look for their mercurial 
rinciple. : 
: If — the mercurial earth be a volatile principle; when metals are decom- 
poſed by combuſtion, or by detonation with nitre, a conſiderable part of this 
volatile mercurial principle muſt be diſſipated. Hence we ought not to be able 
to remetalliſe the-calxes of metals, without recombining not only their loſt phlo- 
ſton, but alſo their loſt mercurial earth. But from experience we know, that 
addition of phlogiſton alone theſe calxes may be metallifed, and that no 
mercurial principle is neceſſary. We cannot anſwer to this difficulty, that all 
fubſtances contaning phlogiſton contain alſo a ſufficient quantity of mereurial 
earth for the reduction of metallic calxes; for if that were true, we ſhould 
be able to produce metals by treating unmetallic earths with inflammable mat- 
ters, ſince in ſacl a combination all the principles of metals would be preſent. 
But we have already obferved, that this cannot be done. | 
When indeed metallic — — there is always ſome loſs of 
quantity, as the ſame weight of 13 never procured which exiſted jouſly 
to the calcination ; and alſo the more complete the calcination has this 
loſs of weight will be ſo much the mbre conſiderable. We may conſequently 
attribute this loſs to that of the mercurial principle, during the decompoſition 
of the metal, and which is not reſtored to it by reduction with phlogiſton alone. 
But may we not as reaſonably believe, that if ordinary earths, or even metal- 
lic earths perfectly calcined, cannot be metalliſed, this proceeds only from the 
difficulty of commencing an union with ſubſtances ſo different as earth and 
—— but when this union is once begun by nature, the earth is then 
much more diſpoſed to combine intimately with a ſufficient quantity of phlo- 
giſton to conſtitute it a metal that thus any earth, entirely free from phlogiſton 
intimately combined, is, relatively to us, an unmetallic earth, whether it be 
naturally found in that ſtate, as almoſt all ſubſtances are, which we call ſimply 
earths, or whether it be a metallic ſubſtance perfectly calcined. Hence the 
mercurial earth would be nothing elſe than phlogiſton, or rather is not a diſ- 
tinct ſabſtance, fince it conſiſts only in a —— of union of phlogiſton 
with earth, or in a diſpoſition which an earth uniting intimately with 
the inflammable principle. This is an idea of the celebrated Henkel, whom 
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we certainly cannot ſuſpect of indifference or incredulity concerning the poſ- 
ſibility of the artificial production of metals. 

If chis opinion were well grounded and proved, the artificial production of 
metals would be, in fact, not only poſſible, but much leſs difficult than has 
hitherto been believed; for only two principles are, in this caſe, neceſſary 
to be combined to form a metal. We ſhould then have nothing to do with the 
mercurial principle, the moſt troubleſome of all, the moſt untractable, the leaſt 
diſtinctly known, and the exiſtence of which is not even aſcertained. 

But notwithſtanding theſe conſiderations, we muſt not believe that the = 
duction of metals is not one of the moſt difficult problems in chemiſtry. The 
reflexions we ſhall add upon this ſubject will be ſufficient demonſtration to 
every ſenſible perſon, that great knowledge is requiſite in that ſcience, to at- 
tempt with any hopes of ſucceſs, the production even of the moſt imperfect 

ſemimetal; they will ſhew the folly of thoſe who attempt to make gold and 
ſilver, without being poſſeſſed of any knowledge even of elementary chemiſtry, 
which they deſpiſe and call vulgar chemiſiry, of which they diſdain to inform 
themſelves, although elementary knowledge be in chemiſtry, as in every 
other ſcience, the moſt eſſential, fundamental, and neceſſary for further at - 
tainments. By a fatality, the moſt ignerant perſons are the moſt 
preſuming. + They who ſee what paſſes in the particular aſſemblies of the 
Academy of Sciences, know that this illuſtrious ſociety is always beſet with 
pretenders to, geometry, who really believe they have diſcovered the quadrature 
of a circle, the perpetual motion, &c. and who at the ſame time are ſo i 
rant of the firſt elements of algebra and geometry, that they are incapable of 
perceiving the demonſtrations of their errors. Happily the perſons who imagine 
that they have:fliſcovered the means of making gold, are not fo communicative, 
and keep their ſecrets in hopes of enriching themſelves, otherwiſe the Academy 
would be as much importuned by the ts. of the philoſophers ſtone, as it 
is now by the ſquarers of a circle. a 24 Eobai 15:4 

To return to the artificial production of metals, we muſt obſerve, that even 
if we were certain, that it depends only on the intimate combination of the 
inflammable principle with 4 matter ſimply carthy, we ſhould labor by chance, 
and without any reaſonable expectation of ſucceſs, if we were to attempt that 
combination, without having more knowledge than we now poſſeſa, concern 
ing the true nature of the earthy principle which enters into the compoſition 
of metals; for we muſt acknowledge that chemiſtry has made but little progreſs 
in this matter. 14 | | us Abe | 215 
Metallic ſubſtances, although they reſemble each other by the general pro- 
perties mentioned in the beginning of. this article, differ nevertheleſs from each 
other very evidently. by the properties peculiar to each. Do theſe differences, 
proceed from the different proportion, and from the more or leſs intimate con- 
nexion of the inflammable principle with the earthy principle; ſuppoſing that. 
this latter ſhould be eſſentially the ſame in all metals? or ought they to be 
attributed to the difference of earths, which, in that caſe, would be diſtinct 
and peculiar to each metal? or, laſtly, do metals differ from each other, both 
by the nature of their earths, and by the proportion and intimacy of con- 
nexion of their principles? All theſe things are entirely unknown, and, we may 
eaſily perceive, that till they are known, we cannot diſcover what __ to 
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purſue in our attempts to accompliſh the combinations we are now treat- 


he moſt eſſential point then is to arrive at a knowledge of the true 
nature of. the earths which are in metals; and the only method of arrivin 
at this knowledge is, to reduce them to their greateſt ſimplicity by a perf 
calcination, Bur this cannot be accompliſhed but by long and difficult opera- 
tions. We have ſeen above, that all metals are not calcinable with equal eaſe; 
that the perfect metals have not been hitherto calcined truly, by any pro- 
ceſs ; and that in general the, laſt portions of phlogiſton adhere very ſtrongly to 
calcinable metals. ant 

Some metals, however, as tin and regulus of antimony,, may. be eaſily cal- 
cined fo as to be rendered irreducible. By carrying the calcination ſtill further, 
by the methods known in chemiſtry, we might obtain- their earths ſo pure, 
that all their. eſſential. properties may be diſcovered, by, which they might 
eaſily be compared = ang This compariſon. would decide whether their 
nature be eſſencially different, or not. 5 5 
If they were found to be compoſed of earths eſſentially the ſame, we might 
next proceed to compare metallic with unmetallic earths. If the former were 
— ſimilar to ſome of the latter kind, we ſhould be then aſſured that the 
earth of metals is not peculiar, ta them, and that ordinary unmetallic earths. 
are ſuſceptible of metalliſation. | "1+ 0 

The greater the number of metals operated upon, the more general and 
certain the conſequences reſulting from theſe would be; fo that, for inſtance, 
if the operation were extended to all calcinable metals, and if the reſult of 
each of theſe operations were, that the calxes, when perfectly dephlogiſticated, 
do not differ from each other, and are ſimilar to earths already known, we 
might conclude from analogy, and we ſhould be almoſt certain, that the earths. 
of the perfect metals are alſo of the ſame nature. 

They who know. the extent and difficulties of chemical operations, will 
eaſily perceive that this would be one of the moſt conſiderable. Nevertheleſs, 
after having. determined this eſſentiak point, we ſhould ofily have done half 
our work. For a knowledge of the nature of the earth of metals, and where 
it is to be found, would not be ſufficient; we muſt further endeavor to find 
a method of combining with this earth. a ſufficient quantity of 6 and: 
in a manner ſufficiently. intimate, that a metal might be formed by ſuch a com- 
bination. We here always ſuppoſe, that earth and phlogiſton are the two 
only principles of metals. I ſay, then, that the method of combining theſe 
two principles myſt be diſcovered ; for we know that the ordinary proceſſes, 

ole, for example, which are employed for the reduction of metals, are in; 
ag this caſe.. But this ſecond difficulty is perhaps greater than the 
D ot ee r 8 en 
When we reflect on the fundamental rules of the union of bodies, we ſhall 
diſcover a road which may lead to this combination. In fact, if it be true, 
as every thing ſeems to demanſtrate, that all natural ſubſtances may be united 


together, and that the reſiſtance, made by ſome to this union proceeds from the 
too ſtrong union of their Integrans then the difficulties which occur in at- 
ing to combine intimately, phlogiſtog with earth, which of all known ſub- 


tcemptin | | | 
tancca bas the ſtrongelt aggregation, can only proceed from the to0 great ad- 
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heſion of the integrant parts ef earth to each other. Hence the only method 
of diſpoſing to this union, is to ſeparate and inſulate the primary integrant 
8 ſufficiently, and to break the aggregation as much as is poſſible. 
The integrant' parts of earth may indeed be well disjoined, when fuſed by a 
ſtrong heat: therefore, if it were poſſible to fuſe —_ a ſimple earth, pre- 


viou ly mixed with ſome inflammable matter, and put into a veſſel accuratel 
cloſed (which circumftance is abſolutely neceſſary to prevent the combuſtion 
of the inflammable principle) the phlogiſton would probably unite intimate- 
ly with this earth, and a metallic matter would reſult from it. But this 
method ſeems to be impracticable, becauſe ſimple earths. are too refractory 
Agar tion, by the ' ſtrongeſt fire which can be made in 

rnaces. | | 
We may indeed facilitate, as much as we pleaſe, the fuſion of earths, by the 
addition of faline fluxes; but this method, which ſucceeds very well for the 
reduction of metallic earths, when they have not been too much dephlogiſticated, 
and when therefore they preſerve a diſpoſition to be metallized, becomes in- 
ſufficient to reduce theſe earths, when they have been too much calcined ; and 
it muſt be much more inſufficient with regard to fimple earths, which have never 
been in a metallic ſtate. - | is 

The reafon of this is, that to procure the union of one body with another, 
not only the aggregation of that body muſt be braken, but alſo when this 
disſunction of aggregation is occaſioned or facilitated, as in the preſent caſe, 
by the interpoſition of the parts of ſome ſubſtance, this ſubſtance muſt not have 
a too great affinity with the body to be united to that whoſe aggregation is 
broken, as may eaſily be underſtood. | | SR INE 

But we are certain that all the ſaline matters, which may be employed to 
Facilitate the fufion of earths, have themſelves a very great affinity with the 
inflammable principle; and the greater this affinity is, the more it ought to 
weaken the tendency which the inflammable principle has to be combined with 
the parts of earth. 

ere then is a compenſation. For if, on one fide, the falts, while they fa- 

cilitste the fuſion of the earth, place it in a more favorable ſtate for combination 
with phlogiſton; on the other ſide, the affinity of theſe ſalts with phlogiſton 
diminiſhes in the ſame proportion the diſpoſition which the phlogiſton has 
of combining with the earth ; and therefore we need not wonder that this com- 
bination ſhould not take place. | | | 
Blut the caſe is different, when the earth intended to be metalliſed by the 

addition of phlogiſton, is previouſly united intimately with a certain _—_ 

or that principle, as hap in metallic calxes not perfectly . NN — 
For this phlogiſton, ſtrictly united with the earth, not only much diminiſhes 
the force of its aggregation, but it muſt alſo neceſſarily facilitate very greatly 
the accretion of a new quantity of phlogiſton, from the ſtrong diſpoſition of 
bodies to unite with others of the ſame nature. g 

Hence we cannot hope to ſucceed in trials of this kind by fuſion with an 
intenſe fire: but theſe are not the only reſources which chemiſtry offers to us. 
We are very certain, that the metallic combinations formed daily by nature, are 
not effected by violent fuſions. Water kept in a fluid ſtate by the little heat 
neceſſary for dat purpoſe, is itſelf capable of keeping the integrant parts of 
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bodies whoſe aggregation is broken, ſuſpended and inſulated from each other, 
and thoſe of earth, as well as of other ſubſtances, as is evidently demonſtrated 
by ſediments, ſtalactites, cryſtallizations, ſtones of all ſorts, which are formed 
every where by water. Water alſo of all fubſtances has the leaſt affinicy with 
phlogiſton, and conſequently has all the requiſite conditions as a vehicle, to 
aſſiſt the combination of earth with phlogiſton: Laſtly, we know from ex- 
perience that metals may be decompoſed, and that their calxes may be me- 
talliſed as well by the humid as by the dry way. See Rrpucriox. 

Water, then, ſeems. to be a very proper intermediate ſubſtance to form the 
firſt rudiments of metalliſation, and is employed by nature for the production 
of metals, minerals, and of all the compound bodies that we ſee. According 
to the opinion of one of our greateſt naturaliſts and philoſophers, nature makes 
with water all that we make in our laboratories with fire, and many others which 
we cannot accompliſh, Water 1s her { gran and almoſt only inſtrument. 
By water, therefore, that is, by the humid way, the combinations now in queſtion 
ought to be attempted. 

ut, it may be ſaid, nature employs an almoſt infinitely long time for moſt 

of her productions, and particularly for metallic combinations. Can this time 
be ſhortened by chemical means? Does chemiſtry furniſh a method of impreg- 
nating water with the primitive integrant molecules of earth, and with a ſuf- 
ficient quantity of inflammable principle? We have reaſon to preſume it. 
| Nevertheleſs, to be able to affirm any thing upon this ſubject, a perſon ought 
to have made experiments with theſe views; which, I confeſs, I never have 

e. 
We ſhall not enter into a further detail upon this matter, that we may not 
prolong this diſcuſſion, perhaps too long already, and too conjectural for 
a — of this nature. We thought ſome extent ought to be given to it, 
not only becauſe the ſubje& is itſelf intereſting, but alſo becauſe many perſons, 
— thoſe who are ignorant of the whole extent of chemiſtry, conſider 
metalliſation as the ſole object of that ſcience. It has been almoſt the ſole end 
of chemiſts, from time immemorial to the renovation of the ſciences, that is, 
to late times. 5 

All the ancient chemiſts were ſolely engaged about metals. Their views and 
inquiries were ſo directed to that point, that they entirely neglected whatever 
was not connected with it; ſo that the name of chemiſt gave the idea of a 
man who endeavored to make metals. The inſuperable obſtacles they have 
met, have 2 them to multiply their experiments, and to work upon 
many bodies beſides metals. The properties of many ſubſtances have been thus 
diſcovered ſucceſſively; and theſe multiplied diſcoveries, having been after- 
wards generaliſed, and arranged, have given birth to the philoſophical chemiſt 
now cultivated; to that chemiſtry which explains clearly, which proceeds wich 
order and method, and which in this reſpe& differs greatly from the ancient 
reſearches concerning the philoſopher's ſtone. | 

We do not now undertake with the ſame confidence and ardor as heretofore the 
ſolution of the moſt difficult problems. The ſlow and circumſpect — of 
chemiſtry appears humble and timid, in compariſon of the bold and rapid courſe 


of ancient alchemy : but ſuch is the conſequence of experience and reflection. 
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When men have long wandered at random; when, after they have fatigued 
themſelves with every trial that occurred, without rule or meaſure, they have 
failed in their attempts; their moſt reaſonable conduct is to return as they 
came, to begin afreſh, and not to engage in the purſuit till the proper road be 
well aſcertained, | | 
We do not conſider as certain guides the ideas which the nature of the ſub- 
Je, and the deſire of contributing to the advancement of the art, and of in- 
ſpiring a true taſte for it, have induced us to ſuggeſt on metalliſation in this 
article, If, in purſuing theſe ideas, we ſhould be able to produce the rudeſt 
beginning of a metal or ſemimetal, true chemiſts would certainly find much cauſe 
of aſtoniſhment and admiration. Much farther are we from preſuming that by 
this method the perfect metals, as gold and filver, can be produced. We do 
not intend to excite too flattering hopes, but only to preſent a rational 
pln . ſuch labors, and to ſhew the difficulties to thoſe who chuſe to under- 
e them. | 
We ought to advertiſe here, that ſome famous chemical proceſſes have been con- 
ſidered by many as metalliſations, but which are really not ſo. Such is Beccher's 
famous experiment of the Minera arenaria perpetua, by which that chemiſt pro- 
poſed to the States General to extract gold from any kind of ſand. Such alſo is the 
proceſs of Beccher and of Geoffroy, to obtain iron from all clays by treating them 
with linſeed oil in cloſe veſſels. In theſe, and many other ſuch proceſſes, we 
do only obtain metal that was already formed. Every earth and ſand, as the 
intelligent and judicious Cramer « as wy contain ſome particles of gold. 
Clays do not commonly contain iron ready formed, but all of them contain a 
ferruginous earth, naturally diſpoſed to metallifation, See CLay. Accordingly 
we muſt conclude, that, by Mr, Geoffroy's experiment, iron is only reduced or 
revived, but is not produced. SSP | 
The great difficulties which occur in attempting to give a metallic — 
to ſimple earths have induced a belief, that the nature of metals ready formed 
might be more eaſily changed, and the leſs perfect brought to a more perfect 
ſtate. To effect this, which is one of the principal objects of alchemy, and 
is called tranſmutation, numberleſs trials have been made. As we have not 
any certain knowledge of what occaſions the ſpecific differences of metallic ſub- 
ſtances, we cannot decide whether tranſmutation be poſſible or not. In fact, 
if each metallic ſubſtance have its peculiar earth, eſſentially different from the 
earths of the others, and conſequently if the differences of metals proceed from 
the differences of their earths; then, as we cannot change. the eſſential pro- 
17 of any ſimple ſubſtance, tranſmutation of metals muſt be impoſſible. 
ut if the earths and other principles of metals be eſſentially the ſame, if the 
be combined in different proportions only, and more or leſs ſtrictly united, 
and if this be the only cauſe of the ſpecific difference of metals, we then ſee no 
impoſſibility in their tranſmutation. 
Whatever be the cauſe of the differences of metals, their tranſmutation ſeems 
to be no leſs difficult than the production of a new metallic. ſubſtance; and perhaps 
it is even more difficult. Alchemiſts, whom nothing aſtoniſhes or embarraſſes, 
believe that tranſmutation is poſſible, and they even affirm that they have 
effected it. They begin by ſuppoſing that all metals are compoſed of the 
ſame principles, and that the imperfect metals do not differ from gold and _ 
/ ut 
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but becauſe their principles are not ſo well combined, or becauſe they contain 
heterogeneous matters. We have then only theſe two faults to remedy, which, 
as they ſay, may be done by a proper coction, and by ſeparating the pure from 
the impure. , As we have but very vague and ſuperficial notions concerning 
the cauſes of the differences of metals, we confeſs that we cannot make any rea- 
ſonable conjecture upon this matter; and we ſhall only adviſe thoſe who would 
proceed upon good principles, to determine previouſly, if metals have each 
a peculiar earth, or only one common to them all. In the ſecond place, if 
it ſhould be demonſtrated that the earthy principle is the ſame in all metals, 
and if that be demonſtrated as clearly as the identity of the inflammable prin- 
ciple in metals is proved ; they muſt then determine whether theſe two be the only 
principles in metals, whether the mercurial principle exiſts, and whether it be 
eſſential to all metals, or to ſome only, and what is the proportion of theſe two 
or three principles in the ſeveral metallic ſubſtances. When we ſhall clearly 
underſtand theſe principal objects, we may then be able to determine con- 
cerning the poſſibility of tranſmutation; and if the poſſibility ſould be affirm- 
ed, we ſhall then begin to diſcover the road which we ought to purſue. 

We have no reaſon to believe that any other principle enters into the com- 
poſition of metals than thoſe above-mentioned ; no veſtige is perceptible of 
either air or water. Some chemiſts have nevertheleſs advanced that they con- 
tain a ſaline principle. If that were true, they would alſo contain a watery 

rinciple. But all the experiments adduced to prove this opinion are either 
ſe, or only ſhew the preſence of ſome ſaline particles extraneous to the metals, 
or contained unknown to the chemiſts in the ſubſtances employed in the ex- 
periments. For metals perfectly pure, ſubjected to all vials with ſubſtances 
which do not contain, and which cannot produce any thing ſaline, do not diſcover 
any ſaline property. We muſt however except arſenic, and even its regulus, 
theſe being ſingular ſubſtances, in whick the ſaline are as ſenſible as the metallic 
roperties. 
F Arſenic ſeems to be one of thoſe intermediate ſubſtances which nature has 
placed in almoſt all its productions betwixt two different kinds, and which 
partake of the properties of each kind. Arſenic thus placed betwixt metallic 
and faline ſubſtances has properties common to both theſe kinds of ſubſtances, 
without being either entirely a metal or a ſalt. See ArSEN tC. 

As water ſeems to act to a certain degree upon iron, even without the con- 
currence of air, as the operation of martial ethiops ſhews, we might thence 
ſuſpect ſomething faline in that metal. Nevertheleſs, I do not believe that 
what happens in that operation has been ſo well explained, that any certain 
conſequences can be deduced. 1. The water employed ought to be perfectly 
pure, that is, diſtilled rain water. 2, The iron employed 7 alſo to be perfectly 

ure, and ſuch is very difficultly to be procured. 3. The operation ought to 
be performed in a bottle accurately cloſed, that we may be aſſured that the air 
contributes nothing to the action upon the iron. 4. After the water has remained 
a long time, ſuppoſe a year, upon the iron, the water 'ought to be carefully 
filtrated and examined, to aſcertain whether it really has diſſolved any part of 
the metal. 

In the mean time, we may conclude that metals do not ſeem to contain any 
ſaline principle. And when we * well their general properties, they 
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ſeem to be nothing elſe than earths combined more or leſs intimately with a 
large quantity of phlogiſton. Although we can demonſtrate that their inflam- 
2 principle is not in an oily ſtate, and that it is pure phlogiſton, they 
have nevertheleſs an oily appearance, in this circumſtance, that they adhere na 
more than oils to earthy and aqueous ſubſtances, and that they always aſſume 
a globular figure when fupported by theſe ſubſtances entirely free from phlo- 
iſton. 

, This reſemblance: is fo ſenſible, that chemiſts, before they knew the nature 
of phlogiſton, believed that metals contained. an oily and fat matter; and even 
now many perſons, who talk of chemiſtry without underſtanding it, ſpeak of the 
oil, or fat of metals; expreſſions, which do not ſound well to genuine chemiſts. 
The cauſe of this quality of metals is the quantity of phlogiſton which they 
contain, Sulphur, phoſphorus, oils, and even fats, have this appearance merely 
from the inflammable 13 which enters into their compoſition: for this 
property is communicated by that principle to every compound which con- 
tains a certain quantity of it. See PHLOGISTON. 

When the phlogiſton combines copiouſly and intimately with earthy. matters. 
ſo as to form metals, it probably ſo diſpoſes them that the primitive integrant 
parts of the new compound, that is, of the metal, approximate and touch each 
other much more than the integrant parts of ſimple earths can. This is proved 
by the great denfity or ſpecific gravity, and other general properties, of metals. 

In fact, as we cannot conceive that a body ſhould be tranſparent, unleſs it 
have pores and interſtices through which rays of light can paſs, therefore the 
more denſe a body is, that is, the fewer ſuch interſtices it has, the leſs tranſ- 

nt it will be; fo that the denſeſt bodies ought to be the moſt opake; as 
m metals. The diſpoſition of the pores of bodies contributes alſo much to 
their greater or leſs tranſparency ; and bodies, the pores of which are continued 
and ſtreight, are more tranſparent than thoſe whoſe pores are interrupted, tranſ- 
verſe, or oblique; ſo that a body may be much more tranſparent than another 
which is leſs denſe; as we ſee that glaſs is more tranſparent than charcoal. But 
when other circumſtances are equal, the denſeſt bodies are the moſt opake. 
Therefore the opacity of bodies is proportionable to their denſity, and to the 
deviation of their pores from right and parallel lines. | 
From the great opacity of metals, they probably poſſeſs both theſe qualities. 
in an eminent degree. We have ſeen, at the beginning of this article, that the 
tuſtre of metals and their property of reflecting light much better than any, 
other ſubſtance, are neceſſary conſequences of their opacity. This is alſo felt. 
evident, becauſe the fewer rays any bodies can tranſmit, the more it muſt 
reflect. 

Laſtly, the ductility of metals proceeds alſo from their denſity, and from 
the diſpoſition of their pores, as we have explained under the word DucTiLITyY: 
Phlogiſton alſo appears to communicate ductility to moſt of the bodies con- 
- taining it, as we ſee in ſulphur, and unctuous bodies, as reſins, wax, &c. all 
which are more or leſs ductile, at leaſt when. heated to a certain degree. Laſtly, the 
ſoftneſs, fuſibility, and volatility of which all metals partake more or leſs, and which 
many of them poſſeſs in a ſuperior degree, being properties entirely contrary ta 
thoſe of. the earthy principle, probably proceed from the inflammable principle. 
In general, if we reflect on the eſſential properties of the earthy and Ro 
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mable principles, we ſhall eaſily perceive that theſe properties, being combined and 
modified by each other, ought to produce the properties of metals. In order 
therefore to underſtand all this article, the words EARTH and PrLocisToN- 
ought to be conſulted. 

The order in which metals compared with each other poſſeſs moſt eminently: 
their principal properties, is the ſame as that in which they are here enumerat 
beginning always with that metal in which the property is moſt conſiderable. 
. Spe.ific gravity or denſity. Gold, platina, mercury, lead, ſilver, copper, 
iron, and tin. | 

2. Opacity. We cannot well compare metals with each other in this reſpect, 
becauſe it is ſo conſiderable in all that it ſeems complete. If, however, they differ 
in this reſpect, the ſame order will ſerve for opacity as for denſity. 

3. Metall e luſtre or brilliancy. The ſame obſervation which was made con- 
eerning the laſt- mentioned property is applicable to this alſo. We muſt how- 
ever obſerye, that as, by poliſh, bodies are rendered brighter, and that as whiteneſs 
contributes much to the reflexion of light, the whiteſt and hardeſt metals there- 
fore reflect beſt. Hence platina: ayght to be placed firſt, and then iron or 
rather ſteel, ſilver, gold, copper, tin, lead. (=) | 

4. Duttility. Gold, ſilver, copper, iron, tin, lead. The ductility of mercury 
and of platina are not yet determined. 

5. Hardneſs. Iron, platina, copper, ſilver, gold, tin and lead. 

6. Tenacity. By tenacity we underſtand the force with which the integrant parts 
of metals reſiſt their ſeparation. . This force appears to be in a compound ratio 
of their ductility and hardneſs. The comparative tenacity of metals is meaſured 
by the weight which. wires of the ſame diameter, made of the ſeveral metals, 
can - ſuſtain without breaking. Gold is the moſt tenacious, then iron, copper, 
filver, tin, lead. The tenacity of mercury is unknown : That of platina is 
not yet determined, but is probably conſiderable. 

7. Fufibility. Mercury, tin, lead, ſilver, gold, copper, iron, and laſtly 
platina, which cannot be fuſed by the greateſt fire of our furnaces, but only by 


the ſolar focus, as Mefirs. Macquer and Beaume have determined. 


(z) Hardneſs of metals may contribute 
much to the duration of their poliſh ; but 


certainly ſoft metals, if their texture be equal- 


ly compact, are no leſs capable of receiving 
a poliſh than hard metals. Some hard me- 
tallic allays have been found to be leſs liable 
to tarniſh than ſofter compounds, and bave 
for this reaſon alſo been chiefly uſed for ſpe- 
culums. The propertyof reflecting light ſeems 
chiefly to depend on the cloſeneſs of the parti- 
cles, or on the denſity, on the ſmoothneſs of the 
' ſurface, and on the color being moſt ſimilar 
to the color of the light to be reflected. The 
white metals, filver, mercury, tin, reflect 
light more abundantly than others. Gold 
being the denſeſt metal, and perhaps te- 
cauſe the color of ſolar light has a ſlightly- 


yellowiſh tinge, does alſo reſſect light very 
copiouſly. Hence ſpeculums made of leat- 
gold have been found to be very effectual. 
Iron or ſteel reflects much leſs light than 
any of the above-mentioned metals, although 


the author has conſidered it as capable of a 


greater reflective power. Platina-is generally 
in ſo ſmall grains, that its reflective powec 
cannot eaſily be determined. The preciſe 
degrees of that power which ought to b- 
aſſigned to each of the above-mentioned ' 
metals, cannot without accur-te experiments 
be aſcertained. However, I think, their 
refleftive powers will be found to be more 
nearly in the following order, than in that 
mentioned in the text. Silver, quickſilver, 


tin, gold, copper, iron, lead, 
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The table of affinities of Mr. Geoffroy gives for metallic ſubſtances in 
general, marine acid, vitriolic acid, nitrous acid, vegetable acid. Mr. Gel- 
lert's table contains no column for metallic ſubſtances in general. $ 

The uſes of metals are numberleſs and great. Their particular uſes ſhall be 
mentioned under the articles of the ſeveral metallic ſubſtances. 

Gel. MIC A. () | 

CCCCLI MILFOTL. (3) | | 

CCCCLI. MILK, and WH E T. The milk of animals is a white 
liquor compoſed of three very different ſubſtances, namely, butrer, cheeſe, and 
whey. Theſe three matters are intimately mixed with each other in freſh milk. 
Whey is the only fluid part of milk. Butter and cheeſe, which are mixed with 
it, have each of them a certain ſolidity, and are not ſoluble by whey. Theſe 
two matters, the former of which is entirely of an oily nature, and the ſecond 
is gelatinous or mucilaginous, are only interpoſed and ſuſpended in the ſerous 
part by being very much divided. | 

Hence we ſee that milk is a true emulſion. Butter compoſes its oily part, 
which by the interpoſition of its particles gives an opake white color; the 
cheeſe ſerves as a mucilage to keep the oily part ſuſpended ; and, laſtly, _ 
which is naturally tranſparent, is the aqueous ſubſtance, which is a vehicle for 
the other two. Milk may then be juſlly called an animal emulſion. From its 

roperties we ſhall ſee that this name ſuits it in every reſpect. x 

Milk, recently taken from a frugivorous animal in good health, and fed 
with proper aliments, gives not by chemical trials any marks of an acid or alkaline 

quality, It has a ſweet, agreeable, and ſomewhat ſaccharine taſte; it contains 
no parts that are volatile with the heat of boiling water, at leaſt in any ſenſible 
— ſo as to be collected. Its ſmell, which is peculiar to it, is very 
weak. | 

This liquor is very ſuſceptible of alteration ; the ſmalleſt quantity of acid is 
capable of coagulating it. When an alkali is mixed with it, a kind of coagu- 
lation happens, which is very different from that which is occaſioned by an acid. 


(a) Mica, or Talk, is an earthy or ſtony 
ſubſtance conſiſting of thin, flexible, ſhining 
plates. Thele plates by expoſure to fre be- 
come brittle, crumple, and by violent heat 
are vitreſcible. See Mr. D'Arcet's Memoir 
on the effects of a long and violent fire. 
Mica is either colorleſs and tranſparent; or 
it is colored, red, brown, green, or black, 
and ſemi-tranſparent. The colored micas 
generally contain ſome metallic matters, 
chiefly iron, and as Mr. Juſti ſays, a new 
metallic ſubſtance the laſt note (y)], and 
are much more fuſible than thoſe which are 
pure and colorleſs. Micas have a ſoft touch 
reſembling that of unctuous ſubſtances, They 
are not ſoluble by acids ; they are incapable 
of eliciting ſparks when ſtruck by ſteel, as 
flints do; or of forming a tenacious paſte with 
water, as clay does ; or of hardening, when 
mixed with water, as gypſum does. Mica is 
therefore neither a calcareous, ſiliceous, argil- 


laceous, nor gypſeous earth. The color- 
leſs tranſparent mica, called Muſcovite-glaſs, 
is uſed as panes for windows. In Jemptland, 
A crumpled kind of mica is manufactured 
into kettles and other veſſels, and alſo for 
hearths. The powder of this ſtone is mixed 
with ſea-ſalt, and from the mixture marine 
acid is obtained by diſtillation, 

(5) Mityorr or YARROw. The flowers 
and tops of the common purpliſh-flowered 
milfoil afford a blue oil ſimilar to that of 
camomile. Theſe flowers have an aromatic 
and not diſagreeable ſmell, and ſomewhat 
of a rough, bitter and pungent taſte. The 
bitterneſs and aſtringency remain in the ex- 
tracts made by water or ho ſpirit. From an 
ounce of milfoil-tops, water extracted three 
drams and a ſcruple, and ſpirit extracted 
from the ſame quantity two drams and a 
half, Newman, 
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This difference proceeds from the action of the alkali upon all the parts of the milk, 
and eſpecially upon the butyraceous part, to which it gives a ſaponaceous quality. 

Milk alſo very readily ſuffers ſeveral remarkable changes, without addition of 
other ſubſtance. The oily or butyraceous parts of the milk, being ſpecifically 
lighter than the reſt, and adhering but weakly, ſeparate in great quantity 
by reſt alone, and are collected on the ſurface, preciſely as the oily parts ſeparate 
from emulſions. They there form what is called cream, from which, when 
collected, butter is made. Milk is alſo ſuſceptible of a ſpontaneous fermenta- 
tion, by which it becomes acid, and is coagulated. | 

The coagulation of milk oceaſions a diſtinct ſeparation of the caſeous part 
from the ſerous; and as this latter continues to ſeparate, the former acquires a 
greater ſolidity. By coagulation then, theſe two parts of milk are obtained ſepa- 
rately from each * ut the manner, in which this coagulation is made, pro- 
duces conſiderable differences in the qualities of both. Wherefore milk is co- 
agulated by different methods, according to the purpoſes for which the cheeſe 
and the whey are intended. | 
As the acid, which diſcovers itſelf in the milk when it curdles ſpontaneouſly, 
is more than is ſufficient for its coagulation, and as it communicates its taſte 
both to the cheeſe and to the whey, milk is not generally left to curdle ſpon- 
taneouſly, either for the making of cheeſe for aliment, or of whey for medicine. 
This ſenſible acidity is avoided, by mixing with the milk, before it has become 
too old, the ſmalleſt quartity of acid neceſſary for coagulation, and by acce- 
terating this coagulation by a convenient heat. 

The common and alſo the beſt method is to dilute, in three or four ſpoonfuls 
of water, about 18 grains of runnet for every two pounds of milk, and to 
mix it with the milk, which is then to be placed upon hot embers. The milk, 
by means of this runnet, curdles more or leſs quickly according to the degree 
of heat given to it. When the curd is intended to be eaten before the whey 
is ſeparated, the heat ought to be very gentle, and the coagulation flow. If 
cheeſe be intended to be made of it, more expedition may be uſed ; and as 
ſoon as the milk is curdled, it is to be cut, to allow the whey to ſeparate from 
it by draining, If this be done for the ſake of the whey, more heat may be 
given, and the ſeparation may be more expeditious. It is then to be paſſed 
through a ſtrainer. 

The butyraceous, caſeous, and ſerous parts are ſeparated by theſe operations 
only imperfectly. Each of theſe three matters partakes of the other two. The 
butter and the cheeſe are purified in the manners mentioned under their par- 
ticular articles. The whey muſt be cleared from the caſeous particles it con- 
tains, and which had not been curdled ſufficiently, by throwing in and mixing 
well with it a liquor made by boiling about 15 grains of cream of tartar in 
9 — and alſo the white of an egg; after which the whey is to be filtered through 

wn paper. | 

The runnet employed to curdle milk is nothing elſe, than a milky matter 
found in the ſtomachs of calves. This matter is uſually: ſalted that it may be 
m__ t ſmells of old checle, and coagulates milk, becauſe it contains 
a ſufficient but not ſenſible quantity of acid. It is a kind of leaven capable 
of producing the acid termentation of milk. The ſame may be ſaid of ſeveral 
other ſubſtahces, ſuch as the flowers of almoſt all thiſtles, of wall-flower, 
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hence called curdle- Milk, &c. All theſe matters which do not ſeem acid, and 
Which do not communicate any ſenſible acidity to milk, curdle it very well. 
undoubtedly trom the latent acid which they contain. The operation for clarify- 
ing whey is neceſſary, becauſe it could not otherwiſe be filtered from the caſeous 
3 adhering to it, which muſt be curdled again, or more ſtrongly by 
iling with the cream of tartar and white of an egg. See FILTRATIOx. | 

Well clarified whey is = far from being a pure phlegm. It is indeed the 
moſt watery part of the milk, but it is alſo impregnated with all the parts of 
the milk which are ſoluble in water. It has accordingly a ſenſible taſte, which 
becomes very evident, when the whey is evaporated to nearly one half of its 
quantity. It is ſaccharine and ſomewhat ſaltiſh. In whey is contained diſſolved 
a conſiderable quantity of extractive ſubſtance of the nature of ſaccharine juices, 
and it is accordingly ſuſceptible of the ſpirituous fermentation. I he I artars 
certainly make from it a ſpirituous drink, or kind of wine. : 

Whey contains, beſides this ſaccharine fermentable ſubſtance, ſeveral kinds 
of ſalts which may be obtained by cryſtallization. If three fourths of clarified 
whey be evaporated, and if the remainder be then ſet in a cool place, a certain 
quantity of reddiſh cryſtals will be formed. This is the eſſential ſalt of milk. It 
is called the ſugar of mill, from its taſte, which is manifeſtly ſaccharine. But this 
color and taſte are extraneous to the ſalt, and proceed from the extractive matter 
of the liquor in which the ſalt was cryſtallized. Accordingly, if the cryſtals are 
well drained, diſſolved in pure water, and cryſtallized, they will be much 
whiter and leſs ſaccharine. By repeating the operation a third or a fourth 
time, the cryſtals may be rendered perfectly white and almoſt taſteleſs. 

This ſalt is of a ſingular nature, but is little known, becauſe it has not been 
well examined. We know only that it is not deliqueſcent, and requires much 
water to diſſolve it. Mr. Beaumé has promiſed in his Pharmacy, that he will 
publiſh ſome particulars relative to this ſubject, which cannot fail of being in- 
tereſting. 

The liquor which furniſhed theſe firſt cryſtals contains alſo ſome more, which 
may be obtained by continuing the evaporation and cryſtallization. If the 
evaporation be ſtill continued after the formation of the ſecond cryſtals, ſame 
common ſalt will be formed; and laſtly the mother-water contains, as Mr. 
Beaume. affirms in his Pharmacy, ſome fixed alkali, which conſequently is 
obtained without burning. As this alkali is not ſenſible either in milk or in 
whey before the above-mentioned operations, it probably exiſts in the milk, 
combined with ſome matter with which it is ſaturated, and which is ſeparated 
from it by theſe operations. All this requires a further and more particular 


inquiry. 
"Milk, and conſequently whey, contains no principle more volatile than water, 
and therefdre none of its other principles are loſt by expoſure to the heat of boil- 
ing water. But if we diſtill in a naked fire the reſiduum of whey, evaporated 
in a ſand-bath to dryneſs, as Mr. Geoffroy has done, phlegm will be at firſt 
obtained, then a citron-colored-acid ſpirit, and afterwards a thickiſh oil: laſtly, 
a reſiduous coal will remain in the retort, which will become moiſt by expoſure 
to air, from the ſaline ſubſtances with which it is mixed. © EN. 
What we have ſaid concerning whey, 1 — with the explanations we 
have given under the articles, BuTTzz of Mixx, and Cazzst, are ſufficient 
| to 
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to give juſt notions concerning the nature of milk. The reſult is, that milk 
is a mixture, firſt, of butter, which is an uncombined — — matter, of the 
nature of — not volatile, fweet oils (foe * ons , of _ which 
is a more matter, containing oil combined nearly in a mucilagi | 
ſtate; and, third] , of whey, which is a watery —— fverd als, ; 
together with a ſaponaceous ſubſtance, or oil combined in the ſame manner as 
the oils of ſaccharme juices. | 
Milk is much employed in aliments and — It is 2 in- 
craſſating, cooling, tive, and healing. is proper againſt a ſharpneſs 
of — — wo eryſipelas, or —_— theſe — not accom- 
ied with fever; and againſt internal ——— phthiſis, maraſmus, 
| flow fevers. -, Sick perſons are — * jered with milk alone, and ge- 
nerally with good effect. But we muſt obſerve, that although milk be a food 
already prepared by nature, and as it were half- digeſted, it does not 81 
with all conſtitutiona. It is apt to occaſion one of two very oppoſite diforders, 
fluxes and coſtiveneſs, This is remedied by diluting it with water, or by pro- 
per correctives, er by chuſing that kind of milk which ſuits beſt with the 
conſtitution, and the difſeaſe-to be treated. The milk of goats, for inſtance, has 
been obſerved to ſuit better than cows milk, with -thoſe perſons whoſe conftitu- 
oe on ENCES CR 
is not as an ng | 
and caſeous parts of the milk which are alimentary, it is much leſs nouriſhing 
than milk. It affords, nevertheleſe, a little nouriſhment by means of the 
ſacckarine matter which it contains. Like milk, it is ſoftening and cooling, 
and may be employed as ſuch in the ſume diſcales, but it is much more di- 
luting, aperitive - and lauative. It is frequently a & vehicle for other 


ving concerning milk all the knowledge which is to be 
nquaries mam yet x0 be made on this ſubject. For befides 
name, nob has hitherto 
iſon of the ſeveral kinds of milk 
1 from. different animats, which milks dv [nevertheleſs differ confiderably 
m each other, as has been obſerved; in · che Mements of Practical Chemiſtry. 
Conſiderable differences miſt alſo be bſetvable in the milk of the fame animal 
in different circumſtunces, and y wich relation to the natore of the 
food which the animal has eat: for we te certain, that milk partakes much 
of the nature of the ahment uſed by that animal which furniſhes it. See 
CHEBSE. |. - te MIO YA RAI $30 dA 7% ert 
The milk of nurſes is well known to acquire the virtues of · drugs taken by 
them; and thus remedies are frequenjly applied to children at the broaſt. (c) 
() Thus the color of ſoffron, the bitter- Hoffman fund by1experimeats, that the milk 
nels of wortwood, and the fate]! of garlic, of cows amd of — contained more of the 


rare given to the milk of a woman wWho⁰ este butyracegus and caſeous, and leſs of the e- 
"theſe" plants; and Iſo the Purgative ati ous and of the” ſaceharine particles than 


inebristing Mts uf certaih Tubliances are human milk, and dhe milk of As. 
commun ssd from the dufte to be cd NN „ Ends wb 
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CCCCLIII. MILK F LIME: MILK ff SULPHUR. 
The name of milk is given to ſubſtances very different from milk properl 
ſo called, and which reſemble milk only in color Such is water in whic 
quicklime has been ſlaked, which acquires a whiteneſs from the ſmall particles 
of the lime being ſuſpended in it, and has hence been called the milk of lime. 
See QuickLIiME. Such alſo is the ſolution of liver of ſulphur, when an acid 
is mixed with it, by which white particles of ſulphur are made to float in the 
liquor. See Liver of SULPHUR. | | | 

CCCCLIV. MILK T VEGETABLES. For the fame 
reaſon that milk of animals may be conſidered as a true .animal emulſion, the 
emulſive liquors of vegetables may be called vegetable milks. Accordingly 
emulſions made with almonds are commonly called milk of - almonds. But be- 
ſides this vegetable milk, which is in ſome meaſure artificial, many plants and 
trees contain naturally a large quantity of emulſive or milky juices. Such are 
lettuce, ſpurge, fig-tree, and the tree which furniſhes the elaſtic American 
refin. The milky juices obtained from all theſe vegetables derive their white- 
neſs from an oily matter, mixed and undiffolved in a watery or mucilaginous 
liquor. Moſt reſinous gums were originally ſuch..milky juices, which after- 
wards become ſolid by the evaporation of their moit fluid and volatile parts. 

Theſe natural milky juices have not been examined by any chemiſt, Such 
an examination would, however, procure much eſſential knowledge concernin 
vegetable economy. We ſhould probably find examples of all kinds of oi 
reduced into milky juices; and this knowledge cannut fail of throwing much 
light on the nature of reſins and gum-reſins, See GuM-rESINS and Resins. - 
_.CCCCLV. VIN E S. See Ons. 168) ' $4" 
 .CCCCLVI MINIU M. Minium, or red lead, is a calx of lead, of 
a vivid yellowiſh red color. This color is ſaid to be given by a flow calcination 
and reverberation. ' Nevertheleſs, the method of making minium is not well 
known, as it is not made in ſmall quantities in laboratories. All the minium 
which is in commerce is brought from Holland, where large quantities of it are 

1 ² ˙;m ̃ —lrl Boggs 
Minium is employed in painting, and may ſerve for all | as 
the other calxes of lead. See L rab. ())ʒy 5 1 
CcccLVI. MIRA C LE (CHEMICAL). When a con- 
centrated ſolution of fixed alkali is mixed with a ſtrong ſolution of nitre or of 
ſea- ſalt, with earthy baſes, the earth is ſo copiouſſy precipitated, that a ſolid 
maſs is formed from the mixture of theſe two liquors. As this experiment is 
ſomething wonderful, it has been called by ſome chemiſts miraculum chemicum. 
Ste. MAcNaSIA. | e e ee WONG &: NU + | 

(4) Minium is generally pre ared by ex- be chang , and thus the whole of it — 
pln lead to a — 5 "477" * poſed _—_— flame. Three parts of lead 
22 into a greyiſh calx, which" is after- are ſaid to produce nearly four parts of mi- 
* wards ground, and again ealcined in an oven nium; but if the minium be reyived, about 
| or reverberatory furnace, during ſeveral days, 33th parts only of the lead originally employ- 
with 2 moderate heat. The action of the ed, will be recovered. A ſmaller quantity of 
fame and of air is 'faid to be neceflary to the lead will be recovered by reduction af 
produce the red color. For which reaſon, the minium, if the calcination has been per- 
the matter to be calcined is frequently ſtirred formed more effectually. 
during the operation, that its ſurface m 

| CCCCLVIII. 
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CCC VIII. MIXTIO N. Stahl and all his ſchool uſe this expreſ- 
ſion to ſignify the union of the firſt principles in the moſt ſimple compounds. 
Inſtead of it, we ſubſtitute the terms combination and compoſition ; which ſee. 

CCCCLIX. MOLYBDENA. (e) f 

CCCCLX. MORT AR. A mortar is a chemical inſtrument, very 
uſeful for the diviſion of bodies, partly by percuſſion, and partly by grinding. 
Mortars have the form of an inverted bel he matter intended to be pounded 
is to be put into them, and there it is to be ſtruck and bruiſed by a long 
inſtrument called a peſtle. The motion given to the 2 ought to vary 
according to the nature of the ſubſtances to be pounded. Thoſe which are 
eaſily broken, or which are apt to fly out of the mortar, or which are hardened 
by the ſtroke of the peſtle, require that this inſtrument ſnould be moved circu- 
larly rather by grinding, or bruiſing, than by ſtriking. Thoſe ſubſtances which 
are ſoftened by the heat occaſioned by rubbing and percuſſion, require to be 
pounded very flowly. Laſtly, thoſe which are very hard, and which are not 
capable of being ſoftened, are eaſily pounded by repeated ſtrokes of the peſtle. 
They require no bruiſing but when they are brought to a certain degree of 
2 But theſe things are better learnt by habit and practice than by any 

irections. | 

As mortars are inſtruments which are conſtantly uſed in chemiſtry, they 
ought to be kept of all ſizes and materials; as of marble, copper, glaſs, iron, 
grittſtone, and agate. The nature of the ſubſtance to be 1 determines 
the choice of the kind of. mortar. The hardneſs and diſſolving power of that 
ſubſtance are particularly to be attended to. As copper is a ſoft metal, ſoluble 
by almoſt all menſtruums, and hurtful to health, good artiſts have ſome- 
time ago profcribed the uſe of this metal. See Division of Bopizs. - 

One of the principal inconveniences of pulveriſation in a mortar proceeds from 
the fine powder which riſes abundantly from ſome ſubſtances during the operation. 
If theſe ſubſtances ' be precious, the loſs will be conſiderable; and if they be 


(e) MotyapEnA, . or Black lad, is a other ſpecimen, only a twentieth part re- 
blackiſh friable ſubſtance, unſoluble by mained, of a yellow or brown calx, which 
acids, capable of reſiſting the moſt intenſe being treated with inflammable fluxes, yielded 
heats in cloſe veſſels.” It has been generally ſeven-tenths of its weight of a metallic re- 
conſidered as a talky ſubſtance, and as being gulus, which 1 to conſiſt of iron and 
apyrous : but from ſome late experiments tin. Mr. Cronftedt has accordingly claſſed 
made by Mr, Quiſt, this ſubſtance appears black lead amongſt ſulphureous 1ubſtances, 
to be decompoſed by a calcining heat in open and calls it ſaturnted with iron and 
veſſels, and even to be almoſt entirely. diſſi-T tin. © | 1/3 
pated or conſumed : and, long before theſe Black lead is eaſily diſſolved or mixed 
experiments, Dr. Lawſon, in his Diſſerta- with melted ſulphur ; and with this mixt 
tion De Nihilo, had ſhewn that blue inflam- ſome pencils are made much inferior to tho 
mable flowers were raiſed from black lead which are made with ſlips of pure black-lead. 
by a violent fire. Mr. Quiſt relates, that Crucibles and portable furnaces are made of 
having expoſed ſeveral ſpecimens of this mi- black-lead mixed with clay. Black lead is 
neral to a ſtrong heat on a ſcorifying diſh | alſo uſed to leſſen the friction of machines, 
under 4 mile, they emitted ſulphureous which it does from the fincneſs, the want of 
| fumes and flowers ; that from one ſpecimen, tenacity, and a kind of unctuoſity of its 

one fifth part only of the original weight” particles. | 
remained after calcination z from an- > - ni mT 
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injurious to health, they may hurt the operator. Theſe inconveniences may be 
remedied, either by covering the mortar with a ſkin, in the middle of which is 
a hole, through which the peſtle paſſes; or by moiftening the matter with a 


little water, when this addition does not injure it; or, la 4 by covering the 


month and noſe of the operator with a fine cloth, to exclude this powder. Some 
ſubſtances, as corroſive ſublimate, arſenic, calxes of lead, cantharides, euphor- 
bium, &e. are fo noxious, that all thefe precautions ought to be uſed, parti- 
cularly when a large quantity of them is pounded. 

Large mortars ought to be fixed upon a block of wood, ſo high, that the 
mortar ſhall be level with the middle of the operator. When the peſtle is lar 
and heavy, ir ought to be ſuſpended by a cord or chain fixed to a moveable 
pole, placed horizontally above the mortar : this pole conſiderably relieves che 
operator, becauſe its AE afſifts the raifing of the peſtle, 

CCCCEXI, MOTHER-WATER. Sy Werl. 

CCCCLXII. MUCILAGE. Mucilage is a white, Faun 
ſubſtance, which has little or no taſte or ſmell, the conſiſtence of which is 
thick, ropey, tenacious, and viſcid, when it is united to a certain quantity of 
ſuperabundant water. It is entirely and intimately- ſoluble in water ; and it 
does not appear to contain any diſengaged acid or alkali, -  _ 

When mucilage is diſſolved in a large quantity of water, it does not, ſenſfib 
alter the guidity of this liquor; but this water, by evaporation, graws more 
more thick, and, kaftly, acquires the viſcous conſiſtence of vegetable glue. 

While the evaporation continues, the liquor becomes more and more thick, 
without lofing any tranſparency ; and this evaporation may be continued till the 
mucilage becorges quite ſolid: it then does not differ from g If this eva - 
poration or drying has been made with a heat not cg that of bgthng 
water, this mucilage, thus rendered ſolid, and become a may be entirely 
diffolved again in water, and may again form à ligui mucilage, as ; 

Gums or fohd mucilages, when well dried and very hard, being expoſed to 
an open fire, are not liquefied as reſinous matters are; they ſwell, and emit 
.many fumes, which at firft are watery, then olly, fuliginous, and acrid. 

I his matter, at the ſame time, becomes black, and is then capable of being 
n not before it is thoroughly dried, and almoſt. reduced, to the 
ſtate of coal. 8 | | | 

If mucilage or gum. be expoſed to diſtillation. in cloſe veſfels, nothing but 
water is obtained, with a heat not ſuperior to that of boiling water; and the 
matter which remains in the retort ſeems to he nearly of the ſame degree of 
— as before the operation * — 2 à certain pa that 19 — 
only deprive the gum of its abundant. water, If a greater d | 
be then applied, more aqueous liquor will be obtained. w gradually 
becomes more and more acid and empyrevinatic, By continuing the diftillation 
with a fire gradually augmented, a little thick oil and volatile alkali paſs ; and, 
- aftly, a conſiderable quantity of reſiduous coal remains in the retort, which 
burns diffgultly in open air ; together with ſome aſhes, from which a very 


little fixed alkali may be obtamed. lags 2 TM 
ſpirit of wine w 
| W 


Mucilages and gums are not ſoluble either 
latter menſtruum has the property of taking 
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which theyare diflblyed; ſa that if fpirit of wine be mixed with a liquid mucilage, 
or with water in which gum is giffolved, this ſpirit will take ah the water of 
the ſolution, and will ſeparate the gummy matter in form of an almoſt dry 
white precipitate. We may eafily perceive that this experiment cannot fucceed 
bur by 1 10 Ng 4 fufficient quantity of ſpirit of wine, that is, a quantity propor- 
. 'tionable to the quantity of ware ynited with the gummy matter. 

From what we have faid concerning the _ properties of the ney 
vegetable principle, we may conclude, firſt, that excepting a portion of fi 
abundant pure N no ſubſtance is contained which is volatile with the 
of boiling water; conſequently no volatile ſaline e no effeptiatoil, or foiritus 
rector, 5 leaſt in any "ible vantity. ' 

. Secondly, we may conclude, that this gu 5 mmy matter compofed, firſt, of a 
certain 1 of oif of the nature of fweet. oils,” which are i volatile, nor 
ſoluble in ſpirit of wine; fecqndly, of water; thirdly, of vegetable acid; and, 
laſtly,” of an attenuated earth; that the oit which is a principle of gums is in 


ſtnall quantity, fince they are not attackable by oil or ſpirituous ſolvents and 


that _ are difficultly combuſtible. | 

*. "= y, that the ay of ot. which is combined ms is in them ſo 

771 unlted Micient quantity of atid, gee 0G rendered entirely 
uble in water. 

* Fourthly, chat as all compound, the principles ef Abich are nearly in thefe 

Fo wn and in this kind of union, ſuſceptible of fermentation, all 


mmy matters are fermentable z they are alſp nutritive. This is confirmed by - 


Experience. 3 5 differences, however, exiſt in this r betwixt the feveral 
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e which ingp Lon. to vapiditg of — 0 ro n 
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The ſeed and eggs of animals are then nothing elſe than a proviſion of gela- 
tinous matter, intended for the production and nutrition of their young. The 
ſame obſervation is applicable to all the ſeeds and kernels of vegetables, which 
may be conſidered as their eggs; all which contain ſo much mucilage, that 
it may be eaſily obtained abundantly from them by infuſion or boiling in water. 

Some of theſe, ſuch as the ſeeds called emulſive, furniſh eaſily by infuſion 
in water a conſiderable quantity of the kind of mycilage which we mentioned 
aboye was tranſparent, not very nouriſhing or viſcid; but they. alſo contain 
a conſiderable quantity of ſweet oil, which may be obtained by expreſſion alone. 
1 he others, thoſe called farinaceous grains, being bruiſed and boiled in water, 
are almoſt entirely reduced to a glue, which is nothing elſe than the kind of 


mucilage which we mentioned as being very nutritive. Theſe grains do not, 


like the emulſive ſeeds, contain an ex eſſible oil; but a conſiderable quantity 
of oil enters into the compoſition of the mucil ee 8 two 
kinds of ſeeds contain the fame, materials, with. t is. difference, AA a 11 


rtion of ſweet oil is diſengaged in the exulſive ſeeds and is combined'in 
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in compariſon of their infinite utility to us, ſince that ſubſtance conſtitutes the 
chief and ſole matter of our nouriſhment, whether we obtain it directly from the 
grains and roots of vegetables which we eat, or that it has previouſly ſerved as 
tood to the animals which we uſe as food. 
CCCCLXIII. MU F F L E. See VeSSels (CHEMICAL); 
CCCCLXIV. MUS K. (f) 
„CCCCLXV. MAIS T.: By is meant-the-faccharine. juice of ſeveral 
fruits ſuſceptible of the ſpirituous fermentation, and particularly of grapes, be- 
fore the commencement of this fermentation. Accordingly, muit is, properly 
ſpeaking, what is commonly called ſweet wine. See Nen (SACCHARINE) and 


INE, 
CCCCLAVI. MYRR H. (8) | 8 
. (/) Musx is an animal juice, the moſt” grance of the diſtilled odoriferous waters, 


odoriferous of all known ſubſtances. Its as thoſe of lavender and rolemary, and 
ſmell is very diffuſive, and adheres te- heightens the ſmell of other odoriferous in- 


naciouſly to ſubſtances perfumed with it. g ients, without — any of 
From thirty grains, water N — * uliar ſmell. Neuman. 
grains, and from the ſame quantity, ſpirit YRRH is a gum reſin, from fixteen 


of wine extracted ten grains. Spirit of nitre N14 of —_ twelve ounces and a half 
and gil of vitriol totally diffolye it. The were, extracted by water Ang rom the ſame 
former teſtroy+/ the whole of its ſmell, and quantity five ouſices tracted by fpiric 
the latter the greateſt part df it.. Spirlt of of wine. ho Spell and taſte of the 
ſalt, dilute ſpirit of vitriol, and vinegar, have: myrrh. is f̃eceiu e Water, or by 

no effect upon it. Spirit (af ſal A 25 reſrduous ſubllances, 5 


{| Giflle » il of it. -Qy et Þ 
any, tinge from m but ex tr ow or "is 6b e 
ky t a e ile om maſk ic ron . "ale nefs; but hot ch wor f he 
pare in oils expreſſtd or ie 17 N ch ſeems _—_ 
diſtillation in a 'retort{ musk yielded he $5thres Jrams:of which may be e 


animal principles, empyreumatic vil. volatile dy Alea ga — If ſome 
ſpirit and falt;;; Musk: a e a iecleted 5 -the oy i 


med 
r 
musk cluded i in a linen cloth, is gei 7.357 e th NL 
kung in 4 Kilt head, the Vapors' of e 1 Ede LE e 10 
liquors extracting its ſcent. Spirit diſtilled | whith is cbmmonly vil of nyrr 
with musk immerſed in it uequires little of | deliquium, ma —— and — 
its ſmell. But water by( this) method ac- Þ [pic of wine This aer is * 
quires both the ſmel] Mr, tate, A minute 42 
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(hb) Mr. Rouelle thinks that e 
formed by a diſtillation of bitumens occa- 
ſioned by ſubterranean fires. 

(i) Nxrnxrric STONE. This is a green, 
ſemi-tranſparent, foliated ſtone, unctuous to 
the touch, — —— nor capable of bein 

erius it is ranked 


. 
i Dy Pott, amongſt calcareous 


Popul —— other authors more juſtly conſi- 
der it as a ſteatites, from its 9520. 

its partial 3 in acids, and from its 
property of becoming hard by burning. Its 
green color is occaſioned by , ſmall 


2 þ £4 . 7 
* lier 
S 


RUM NAT RON. Thelen mite 


X from this ſtone, fuſion with borax, 
Neuman affirms, that by diſtilling the ſtone, 
he obtained a ſmall portion of an empyreu- 
matic oil, and of an ammoniacal ſalt. 

(#) NzenzITic Woop, This wood gives 
2 color to ſpirit -of — — 8 ide 
is color is changed to a w by aci 
and afterwards reſtored to 2 blue by alkalis. 
Dr. Lewis obſerves, that it is the only 
woody matter which gives a blue tinQure ; - 
and that this is the only vegetable blue 
which is thus deſtructible by acids. | 
CCCCLXXI. 


